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(54) LIQUID CRYSTAL DISPLAY DEVTCE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain excellent productivity, to 
suppress decrease in the display quality due to the joined portion 
of separated exposure and to display in a reflection mode by 
carrying out first and second exposure processes so as to form the 
border region between a first region and a second region in the 
interline region between adjacent pixel lines. 
SOLUTION: The display region of a reflection type LCD 100 is 
divided into two regions (S1 and S2) to accurately control a rugged 
pattern on the surface, and the two regions are separately 
subjected to an exposure process. In each exposure process, the y 
first region S1 and the second region S2 are exposed with a part of 
each region overlapped considering the alignment margin of a 
photomask. The exposure process is carried out in such a manner 
that the border region S3 where the first region S1 and the second 
region S2 are overlapped with each other is formed in the region 
(interline region V) including a part of the region between adjacent 
pixel lines. Therefore, the border region S3 is formed as overlapped 
with the interline region V and with a part of the reflection regions 
R on both sides of the region V. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more pixels arranged in the shape of [ which consists of two or more pixel 
trains ] a matrix. Each of two or more of said pixels It has the reflective field which displays in reflective 
mode. Said reflective field The process in which the process which forms said insulating layer which is 
the manufacture approach of a liquid crystal display equipped with the insulating layer which has an 
irregularity-like front face, and the reflecting layer formed on the front face of the shape of said 
irregularity of said insulating layer, and has the front face of the shape of said irregularity forms the 
photopolymer film, The 1st exposure process which exposes the 1st field of said photopolymer film 
through the 1st photo mask, The 2nd exposure process including said 1st field and a different field which 
exposes the 2nd field of said photopolymer film through the 2nd photo mask, The field with which the 
process which develops said exposed photopolymer film is included, and said 1st field and said 2nd field 
lap mutually, Or the manufacture approach of a liquid crystal display that said 1st and 2nd exposure 
process is performed so that it may be formed in the field to which the border area specified as a field 
between said 1st field and said 2nd field includes a part of field [ at least ] between trains between the 
pixel trains which adjoin mutually among said two or more pixel trains. 

[Claim 2] Said border area is the manufacture approach of a liquid crystal display according to claim 1 
that said 1 st and 2nd exposure process is performed so that it may lap with a part of reflective field of 
the pixel of the both sides of the field between said trains, and the field between said trains. 
[Claim 3] The manufacture approach of a liquid crystal display according to claim 1 that said 1st and 2nd 
exposure process is performed so that said border area may be formed only in said field between trains. 
[Claim 4] The pattern with which said photopolymer film of said border area is exposed in said 1st and 
2nd exposure process is the manufacture approach of a liquid crystal display given in either of claims 1- 
3 which is the same pattern as fields between trains other than the field between trains in which said 
border area is located. 

[Claim 5] It is the manufacture approach of a liquid crystal display according to claim 4 that said 
photopolymer film of the field between said trains is substantially exposed by the light of uniform 
intensity distribution in said 1st and 2nd exposure process. 

[Claim 6] Said photopolymer film of fields between trains other than the field between trains in which 
said photopolymer film and said border area of said border area are located in said 1st and 2nd exposure 
process is the manufacture approach of a liquid crystal display given in either of claims 1-3 which is not 
exposed substantially. 

[Claim 7] The manufacture approach of a liquid crystal display given in either of claims 4-6 from which 
said photopolymer film of the field between all trains formed of said two or more pixels is removed in 
said development process. 

[Claim 8] The manufacture approach of a liquid crystal display according to claim 1 that said 1st 
exposure process and the 2nd exposure process are performed in said 1st exposure process and said 
2nd exposure process so that said photopolymer film of said border area may not be exposed twice. 
[Claim 9] It has two or more pixels arranged in the shape of [ which consists of two or more pixel 
trains ] a matrix. Each of two or more of said pixels It has the reflective field which displays in reflective 
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mode. Said reflective field It is a liquid crystal display equipped with the insulating layer which has an 
irregularity-like front face, and the reflecting layer formed on the front face of the shape of said 
irregularity of said insulating layer. Said insulating layer The 1st field where said reflecting layer formed 
on it shows the 1st reflection property, It has the 3rd field where said reflecting layer formed on it was 
formed between the 2nd field which shows the 2nd reflection property, and said 1 st field and 2nd field. 
Said 3rd field The liquid crystal display currently formed in the field including a part of field [ at least ] 
between trains between the pixel trains which adjoin mutually among said two or more pixel trains. 
[Claim 10] Said 3rd field is a liquid crystal display according to claim 9 including a part of reflective field 
of the pixel of the both sides of the field between said trains, and the field between said trains. 
[Claim 11] Said 3rd field is a liquid crystal display according to claim 9 currently formed only in said field 
between trains. 

[Claim 12] Said some of [ said / at least ] insulating layers of the field between said trains included to 
said 3rd field are liquid crystal displays given in either of claims 9-1 1 which has the concavo-convex 
configuration pattern of the same pattern as the field between trains which is not included to said 3rd 
field. 

[Claim 13] The front face of said insulating layer of said 3rd field is a liquid crystal display given in flat 
either of claims 9-1 1 substantially. 

[Claim 14] A liquid crystal display given in either of claims 9-13 from which said a part of insulating layer 
[ at least ] of the field between all trains formed of said two or more pixels is removed. 
[Claim 15] It is a liquid crystal display given in either of claims 9-14 which are prepared so that the 
switching element prepared for said two or more pixels of every, scan wiring which impresses a scan 
signal to said switching element and said scan wiring may be intersected, and have further the signal 
wiring which impresses a status signal to said switching element and by which said scan wiring and said 
signal wiring are formed among said two or more pixels. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which can be displayed in 

reflective mode, and its manufacture approach. 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is widely used for a word 
processor, a personal computer, television, a video camera, a still camera, the monitor for mount, pocket 
OA equipment, a handheld game machine, etc. taking advantage of the description of being a low power, 
with the thin shape. 
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[0003] Liquid crystal displays differ in CRT (Braun tube), EL (electroluminescence), etc., since they are 
not spontaneous light type displays which emit light themselves, in the case of the liquid crystal display 
of the transparency mold using the pixel electrode (transparent electrode) formed from transparence 
electrical conducting materials, such as ITO (Indium Tin Oxide), arrange lighting systems (the so-called 
back light), such as fluorescence tubing, behind a liquid crystal panel, and display on it by the light by 
which incidence is carried out from there. Although display grace was high compared with the reflective 
mold liquid crystal display which mentions a transparency mold liquid crystal display later, it had the 
problem that power consumption will become large. Usually, a back light consumes 50% or more of the 
total power consumption of a liquid crystal display. 

[0004] In order to solve the above-mentioned problem of a transparency mold liquid crystal display in 
recent years, the reflective mold liquid crystal display using the pixel electrode (reflector) formed from 
the ingredient which has reflection properties, such as a metal, the mold liquid crystal display both for 
transparency reflective which equips one pixel with a transparent electrode and a reflector are 
developed. 

[0005] Thus, the liquid crystal display which has the function which displays in reflective mode has a 
reflecting layer for reflecting an ambient light. There are a type (inside attachment type) formed inside 
the substrate of a couple with which this reflecting layer constitutes a liquid crystal panel, and a type 
(external type) which prepared the reflecting layer in the outside (a liquid crystal layer is an opposite 
hand) of a substrate. The inside attachment type is excellent in the point which the problem of the 
duplex projection under the effect of the thickness of a substrate (typically glass substrate) does not 
generate. Moreover, typically, since an inside attachment type reflecting layer is formed from the metal 
layer which has conductivity, such as aluminum, it can simplify structure by using also as a pixel 
electrode (or some pixel electrodes). 

[0006] Moreover, in order to realize the display which has a good paper white property in reflective 
mode, it is desirable that a reflecting layer has a moderate diffuse reflection property (luminous- 
intensity-distribution distribution). When a reflector is close to a mirror plane, the problem that regular 
reflection (specular reflection) is strong and a surrounding image is reflected may occur. On the contrary, 
when diffuse reflection nature is too strong, there is a problem that brightness falls. The diffuse 
reflection property of a reflecting layer is adjusted so that it can be compatible in a paper white 
property and brightness. 

[0007] As the formation approach of an inside attachment type reflecting layer (or reflector), the 
applicant for this patent is indicating the approach of using together a photolithography process and a 
heat treatment process to JP,9-292504,A (response United States patent No. 5,936,688). 
[0008] This approach forms the irregularity according to a predetermined pattern by exposing and 
developing the photopolymer film formed for example, on the substrate through the photo mask which 
has a predetermined pattern (for example, photo mask with which the circular protection-from-light 
section has been arranged at random to the photopolymer film of a positive type), heat-treating the 
photopolymer film processed in the shape of irregularity — the heat of resin — whom — after 
smoothing a concavo-convex configuration using a phenomenon, a metal layer is deposited on the front 
face of the shape of smooth irregularity (continuous — wavelike), and a reflecting layer is formed by 
carrying out patterning to the predetermined pattern according to a pixel. 

[0009] Generally exposure machines, such as a stepper exposure machine and a large-sized one-shot 
exposure machine, are used for the exposure process of a photopolymer. However, a stepper exposure 
machine is suitably used for the exposure process for forming the photopolymer which has the front 
face of the shape of irregularity which controls the shape of surface type of the reflecting layer which 
has a moderate diffuse reflection property. While a large-sized one-shot exposure machine can expose a 
large area by once, compared with a stepper exposure machine, its dispersion within a field of luminous 
intensity or parallelism is large, and this is because it is difficult to obtain the reflecting layer which has • 
a good diffuse reflection property. Since the concavo-convex configuration of the front face of the 
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photopolymer film determines the shape of surface type of a reflecting layer substantially, if a concavo- 
convex configuration does not cover the whole screen and have it, the problem that dispersion and a 
uniform display cannot do the diffuse reflection property of a reflecting layer will occur. [ uniform ] When 
a large-sized one-shot exposure machine is used, it is difficult to be bright in near the core of exposure, 
it to, serve as a reflection property dark in an edge for example, and to obtain a practical reflecting layer. 
[0010] That is, in order to control the shape of surface type of a reflecting layer to have a suitable 
diffuse reflection property and to form the substrate layer of the shape of predetermined surface type, 
unlike formation of the contact hole which does not influence a display directly, it is necessary to 
control the configuration to a precision. If the field interior division cloth of luminous intensity or 
parallelism used for exposure is large, the shape of surface type is not processible into a predetermined 
configuration. 

[0011] Although its dispersion within a field of reinforcement and parallelism is small since the stepper 
exposure machine is bringing the light from the light source close to parallel light by the lens system, 
there is a fault that the area which can be exposed at once is narrow. For example, as shown in drawing 
23 A, since the field 87 which can be exposed by once with a stepper exposure machine is diameter 
extent of 6 inches (about 152.4mm), the field 86 in which irregularity is formed is the square of about 6 
inches of vertical angles at the maximum. In order to carry out exposure of 6 inches or more, as it is 
shown in drawing 23 B, it is necessary to perform the so-called division exposure which divides and 
exposes an exposure field there. First, 1st field 88a is exposed to the 1st time (field 89a which can be 
exposed, exposure core 90a), and 2nd field 88b is exposed by the 2nd time after that (field 89b which 
can be exposed, exposure core 90b). 
[0012] 

[Problem(s) to be Solved by the Invention] However, even if it uses a stepper exposure machine, 
dispersion within a field of light (distortion of an image: although the parallelism of a beam of light is high 
in a core, at the end, the parallelism of a beam of light falls) exists. Consequently, the pattern of the 
light irradiated by the stepper exposure machine will be distorted from the ideal pattern (pattern of the 
transparency field of a photo mask) obtained by irradiating a perfect parallel light at a photo mask. The 
perimeter section becomes large [ extent of the distortion ]. For example, although a circular pattern is 
exposed in the center section of exposure when the mask for irradiating two or more circular fields is 
used, in a periphery, the round shape which is a predetermined pattern is not obtained, but turns into an 
ellipse form. Since change of this reflection property is continuous although a reflection property 
changes from the core of exposure toward a periphery in connection with the configuration of a 
concavo-convex pattern changing to an ellipse from a circle when a reflecting layer is formed on the 
irregularity-like front face formed of one exposure, it is hardly checked by looking as change of display 
grace. 

[0013] If a reflecting layer is formed on the irregularity-like front face formed of division exposure, since 
the configuration of a concavo-convex pattern will change from the ellipse from which the direction of a 
major axis (the direction [ pattern ] of distortion) differs mutually to an ellipse in the joint of division 
exposure on the other hand, a reflection property will change discontinuously and the joint of exposure 
will be observed as change of display grace. Consequently, when the reflecting layer was formed on the 
photopolymer film which carried out division exposure, there was a problem that the 1st "a joint 
(boundary)" of the 2nd exposure will be observed. 

[0014] When distribution of the parallelism of the light of a stepper exposure machine amends lens 
distortion, although it can do, a concavo-convex configuration changes in response to the effect of a 
very small change of reinforcement or parallelism, and the thing which is homogeneity to some extent 
and for which the reflecting layer with a concavo-convex minute configuration which has a practical 
reflection property is formed by the division exposing method by amendment of lens distortion is still 
more difficult for a reflection property, since it is different, and comes out and differs greatly. Moreover, 
dispersion within a field of the luminous intensity in a stepper exposure machine and parallelism can 



improve also by making small area of the fields 88a and 88b exposed at 1 time of an exposure process 
(one shot). However, by this approach, since more exposure processes and the alignment process 
accompanying it increase, there is a problem that productive efficiency falls remarkably. Moreover, there 
is a limitation also in improvement in parallelism. 

[0015] Furthermore, in division exposure, the field exposed in each exposure process is mutually piled up 
partly in consideration of a location gap (alignment error of a photo mask) of an exposure field. The 
exposure field mutually piled up in division exposure is made to call it the splice section (for it to also be 
called a "border area".) here. 

[0016] When division exposure is performed using the photo masks 82a and 82b as shown in drawing 24 
so that the splice section 91 may be formed, for example, some photopolymer film of the splice section 
91 In 2 times of exposure processes, the light which penetrated each translucent part 83a and 83b of 
photo masks 82a and 82b will be exposed twice, and the shape of surface type of the photopolymer film 
developed and obtained will completely differ from the shape of surface type of the photopolymer film of 
fields other than splice section 91. Therefore, the reflection properties of the reflecting layer formed on 
the photopolymer film formed by doing in this way will also differ greatly on other fields the splice 
section 91 top. If the splice section 91 is formed in a pixel as especially shown in drawing 25 , change of 
the reflection property in the splice section 91 will be easy to be checked by looking, and display grace 
will fall remarkably. 

[0017] Moreover, JP,11-7032,A is indicating the approach of carrying out division exposure of the 
photopolymer that a carrier beam pixel is intermingled in exposure which is different in at least one pixel 
train used as the splice section as the approach of the splice section making it be hard to be checked 
by looking, like (the splice section is set as a zigzag-like pattern per pixel). The above-mentioned official 
report is indicating the approach of carrying out division exposure so that the exposure from which each 
of the pixel of at least one pixel train used as the splice section differs again may be received. However, 
it is difficult to carry out alignment of the photo mask in a high precision in both a line writing direction 
and the direction of a train, and to acquire sufficient productivity by the approach of making the splice 
section zigzag. Moreover, since a high alignment precision is needed in order for the splice section to 
make it be hard to be checked by looking, since the reflection property of the splice section changes a 
lot by minute gap of the alignment of a photo mask by the approach of forming the splice section in a 
pixel, it is difficult to acquire sufficient productivity. 

[0018] It is in offering the liquid crystal display which can be displayed, and its manufacture approach in 
the reflective mode in which were made in order that this invention might solve the above-mentioned 
technical problem, and the object was excellent in productivity, and deterioration of the display grace by 
the splice section of division exposure was controlled. 
[0019] 

[Means for Solving the Problem] The manufacture approach of the liquid crystal display of this invention 
has two or more pixels arranged in the shape of [ which consists of two or more pixel trains ] a matrix. 
Each of two or more of said pixels It has the reflective field which displays in reflective mode. Said 
reflective field The process in which the process which forms said insulating layer which is the 
manufacture approach of a liquid crystal display equipped with the insulating layer which has an 
irregularity-like front face, and the reflecting layer formed on the front face of the shape of said 
irregularity of said insulating layer, and has the front face of the shape of said irregularity forms the 
photopolymer film, The 1st exposure process which exposes the 1st field of said photopolymer film 
through the 1st photo mask, The 2nd exposure process including said 1st field and a different field which 
exposes the 2nd field of said photopolymer film through the 2nd photo mask, The field with which the 
process which develops said exposed photopolymer film is included, and said 1st field and said 2nd field 
lap mutually. Or so that it may be formed in the field to which the border area specified as a field 
between said 1st field and said 2nd field includes a part of field [ at least ] between trains between the 
pixel trains which adjoin mutually among said two or more pixel trains Said 1st and 2nd exposure 



process is performed, and the above-mentioned object is attained by that. 

[0020] Said 1st and 2nd exposure process may be performed so that said border area may lap with a 
part of reflective field of the pixel of the both sides of the field between said trains, and the field 
between said trains. Or said 1st and 2nd exposure process may be performed so that said border area 
may be formed only in said field between trains. 

[0021] As for the pattern with which said photopolymer film of said border area is exposed, in said 1st 
and 2nd exposure process, it is desirable that it is the same pattern as fields between trains other than 
the field between trains in which said border area is located. 

[0022] In said 1st and 2nd exposure process, said photopolymer film of the field between said trains may 
be made to be exposed by the light of uniform intensity distribution substantially. Or in said 1st and 2nd 
exposure process, said photopolymer film of fields between trains other than the field between trains in 
which said photopolymer film and said border area of said border area are located may not be made not 
to be exposed substantially. 

[0023] In said development process, said photopolymer film of the field between all trains formed of said 
two or more pixels may be made to be removed. 

[0024] In said 1st exposure process and said 2nd exposure process, it is desirable that said 1st 
exposure process and the 2nd exposure process are performed so that said photopolymer film of said 
border area may not be exposed twice. 

[0025] The liquid crystal display of this invention has two or more pixels arranged in the shape of 
[ which consists of two or more pixel trains ] a matrix. Each of two or more of said pixels It has the 
reflective field which displays in reflective mode. Said reflective field It is a liquid crystal display 
equipped with the insulating layer which has an irregularity-like front face, and the reflecting layer 
formed on the front face of the shape of said irregularity of said insulating layer. Said insulating layer 
The 1st field where said reflecting layer formed on it shows the 1st reflection property, It has the 3rd 
field where said reflecting layer formed on it was formed between the 2nd field which shows the 2nd 
reflection property, and said 1st field and 2nd field. Said 3rd field It has the configuration currently 
formed in the field including a part of field [ at least ] between trains between the pixel trains which 
adjoin mutually among said two or more pixel trains, and the above-mentioned object is attained by that. 
[0026] Said 3rd field is good also as a configuration including a part of reflective field of the pixel of the 
both sides of the field between said trains, and the field between said trains. Or said 3rd field is good 
also as a configuration currently formed only in said field between trains. 

[0027] As for said some of [ said / at least ] insulating layers of the field between said trains included to 
said 3rd field, it is desirable to have the concavo-convex configuration pattern of the same pattern as 
the field between trains which is not included to said 3rd field. 

[0028] The front face of said insulating layer of said 3rd field is substantially good also as a flat 
configuration. 

[0029] It is good also as a configuration from which said a part of insulating layer [ at least ] of the field 
between all trains formed of said two or more pixels is removed. 

[0030] It is prepared so that the switching element prepared for said two or more pixels of every, scan 
wiring which impresses a scan signal to said switching element, and said scan wiring may be intersected, 
and it has further the signal wiring which impresses a status signal to said switching element, and, as for 
said scan wiring and said signal wiring, it is desirable to consider as the configuration currently formed 
among said two or more pixels. 
[0031] 

[Embodiment of the Invention] It is ****** about the liquid crystal display and its manufacture approach 
of the operation gestalt [ referring to a drawing below ] by this invention. In addition, this invention is not 
limited to the following operation gestalten. 

[0032] The sectional view of the liquid crystal display 100 of an operation gestalt is shown in drawing 1 
A, and a top view is shown in drawing 1 B, respectively. Drawing 1 A is equivalent to the sectional view 
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which met the 1 A— 1 A' line in drawing 1 B. 

[0033] A liquid crystal display 100 is a reflective mold liquid crystal display ("the reflective mold LCD" is 
called hereafter.) which consists of reflective fields R where the pixel arranged in the shape of a matrix 
displays in reflective mode. In drawing 1 A and drawing 1 B, four pixels (reflective field R) which belong 
to one line among two or more pixels arranged in the shape of a matrix are illustrated. Four pixels belong 
to a pixel train different, respectively. For example, the direction which the "train" was specified in the 
direction which met signal wiring (source signal line), and met scan wiring (gate signal line) "although a 
line is specified, a row and column may be made into reverse. 

[0034] This invention is widely applicable to LCD (for example, the reflective mold LCD and the mold in 
two ways (LCD)) which has the reflective field which displays on the actuation approach of LCD, or a 
display mode in ****** and reflective mode. The reflective mold LCD 100 may be the active-matrix 
mold LCD, or may be the passive-matrix mold LCD. 

[0035] The reflective mold LCD 100 has 1st substrate 100a, 2nd substrate 100b, and the liquid crystal 
layer 30 prepared among these. 1st substrate 100a has the transparence substrate 10, the insulating 
layer 12 formed on the transparence substrate 10, and the reflecting layer 14 formed on the insulating 
layer 12. 2nd substrate 100b has the transparence substrate 20 and the transparent electrode 24 
formed on the transparence substrate 20. An orientation layer, a light filter layer (all are un-illustrating), 
etc. are prepared in 1st substrate 100a and/or 2nd substrate 100b if needed. 
[0036] Here, although a reflecting layer 14 illustrates the configuration ("reflector" 14 are called 
hereafter.) which functions on the liquid crystal layer 30 also as an electrode which impresses an 
electrical potential difference, the electrode which became independent of a reflecting layer may be 
prepared. In the active-matrix mold LCD, a reflector 14 is a pixel electrode and is a strip-of-paper-like 
signal electrode in the passive-matrix mold LCD, for example. A reflector 14 and the transparent 
electrode 24 which counters through the liquid crystal layer 30 specify a pixel. In addition, in this 
application description, the field of the display corresponding to the smallest unit of a display will be 
called a "pixel" for simplicity. The pixel of the reflective mold LCD is formed in the reflective field R. 
[0037] The reflector 14 has the front face (reflector) of the shape of irregularity which presents a 
moderate diffuse reflection property. The concavo-convex configuration of the front face of a reflector 
14 is prepared in the bottom of it, and is substantially decided with the concavo-convex configuration of 
the front face of the ******** insulating layer 1 2. 

[0038] The concavo-convex configuration of the front face of an insulating layer 1 2 is formed of the 
photolithography process (an exposure process and a development process are included) which used the 
photopolymer. Reference mark 12a in drawing 1 B shows the heights of an insulating layer 12 typically. 
When it sees from a screen normal, heights 12a has the round shape typically, and is arranged at random 
in the flat surface. In an exposure process, two or more heights 12a shown in drawing 1 B is the 
exposed field or the field which was not exposed, and corresponds to the translucent part or the 
protection-from-light section of a photo mask (un-illustrating). It depends on whether the photopolymer 
used for formation of an insulating layer 12 is a negative mold, or to any it is it a positive type heights 
12a shall correspond between the exposure section or the unexposed section. 
[0039] In order to control a concavo-convex configuration to accuracy, the viewing area of the 
reflective mold LCD 100 is divided into two fields (the 1st field S1 and the 2nd field S2 in drawing 1 A), 
apd the exposure process (the 1 st exposure process and the 2nd exposure process) is performed to 
each of two fields (division exposure). Each exposure process is exposed so that a part of 1st field S1 
and each 2nd field S2 may form the field (border area S3 in drawing 1 A (equivalent to the splice 
section)) with which it laps mutually in consideration of the alignment margin (alignment margin) of a 
photo mask. 

[0040] Moreover, the exposure process is performed so that the border area S3 with which the 1st field 
S1 and the 2nd field S2 lap mutually may be formed in a field including a part of field [ at least ] between 
the adjoining pixel trains (the field V between trains in drawing 1 A), in the example shown in drawing 1 A 
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and drawing 1 B, a border area S3 laps with a part of field V between trains, and reflective field R of the 
both sides (it contains) — although formed like, an exposure process may be performed so that a border 
area S3 may exist only in the field V between trains. 

[0041] an insulating layer 12 should pass a division exposure process which was mentioned above — 
since it is manufactured, pass the 1st exposure process — pass the front face and the 2nd exposure 
process of an insulating layer 12 of the 1st field S1 in which the concavo-convex configuration was 
formed — the front face of the insulating layer 12 of the 2nd field S2 in which the concavo-convex 
configuration was formed has a configuration which is mutually different for whether it being ****, and is. 
Since mutually-independent actuation is performed even if even if it performs the 1st exposure process 
and the 2nd exposure process using the same photo mask, it is almost impossible to acquire the shape 
of completely same surface type. Therefore, the diffuse reflection properties of the reflector 14 formed 
on the 1st field S1 and the 2nd field S2 also differ mutually. Have often been recognized as a difference 
in display grace by the difference in this diffuse reflection property. 

[0042] Furthermore, since the exposure process is performed so that the 1st field S1 and the 2nd field 
S2 where each is determined according to two exposure processes may lap mutually, the shape of 
surface type of the insulating layer 12 of the border area S3 which is the lap field differs from the shape 
of surface type of the insulating layer 1 2 of the 1 st field S1 and the 2nd field S2 (except for a border 
area S3). The difference between the shape of surface type of a border area S3 and the shape of 
surface type of the insulating layer 1 2 of the 1 st field S1 and the 2nd field S2 is greater than the 
difference in the shape of surface type of the 1st field S1 and the 2nd field S2, unless the set of the 
photo mask of the pattern with which only the pattern of a border area differs from other fields is used 
(it mentions later, referring to drawing 8 and drawing 9 .). 

[0043] pass an above-mentioned division exposure process so that the above thing shows the front 
face of the formed insulating layer 12 originates in the difference in the exposure process, and is mutual 
— ** — it has surface type-like three fields. These three fields are with the 1st field R1 which passed 
only through the 1st exposure process, the 2nd field which passed only through the 2nd exposure 
process, and the 3rd field R3 which passed through the 1st and 2nd exposure process, as shown in 
drawing 1 A. 

[0044] In addition, since the exposure process was performed in the above-mentioned division exposure 
process so that the 1st field S1 and the 2nd field S2 might lap mutually, although the 3rd field R3 
between the 1st field R1 and the 2nd field R2 has passed through the exposure process of both 1st and 
2nd exposure processes The 1st field S1 exposed at the 1st exposure process and the 2nd field S2 
exposed at the 2nd exposure process do not lap mutually, but an exposure process may be performed 
so that it may have a gap, so that it may mention later (for example, drawing 4 A). Therefore, the 1st 
field S1 and the 2nd field S2 make the border area S3 in an exposure process the field between the field 
with which it laps mutually or the 1st field SI, and the 2nd field S2. Moreover, let the field of the 
insulating layer 12 corresponding to the border area S3 determined according to an exposure process be 
the 3rd field R3. As shown in drawing 1 A, the 3rd field R3 in the reflective mold LCD 100 is formed so 
that it may lap with a part of field V between trains, and reflective field (here, it is in agreement with a 
pixel) R of the both sides, but as mentioned above, the 3rd field R3 may be made to be formed in the 
field V between trains. 

[0045] As mentioned above, in the reflective mold LCD 100 of this operation gestalt, the 3rd field R3 of 
the insulating layer 12 formed through a division exposure process is formed in the field including a part 
of field [ at least ] V between trains. Since a reflector 14 is not formed in the field V between trains, as 
for the rate which contributes to a display, the 1st field R1, the 2nd field R2, and the 3rd field R3 where 
the shape of surface type differs can make the 3rd field R3 small compared with the configuration 
formed in the reflective field R. Therefore, in the reflective mold LCD 100, the joint resulting from a 
division exposure process is hard to be checked by looking. 

[0046] For example, as shown in drawing 1 A and drawing 1 B, in the configuration in which the 3rd field 
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R3 was formed, the part of the reflector 14 located on the insulating layer 12 of the field except the 
field V between trains among the 3rd field R3 only contributes to a display so that it may lap with the 
field V between trains, and the reflective field R of the both sides, and a joint is hard to be checked by 
looking. Moreover, since a reflector 14 is not formed [ in / in the width of face of the field V between 
trains / a large configuration ] in the 3rd field R3 compared with the width of face of the 3rd field R3 
and the 3rd field R3 does not contribute to a display at all as shown in drawing 2 , a joint is further hard 
to be checked by looking. 

[0047] The width of face of the field V between trains and the width of face of the 3rd field R3 are 
suitably set. up depending on the alignment precision by the specification and aligner (for example, 
stepper equipment) of LCD to manufacture. Since the one where the area of a reflector 14 is larger is 
generally desirable in order to improve display brightness, it is desirable to set up the lap width of face 
of the 3rd field R3 and the reflective field R so that the configuration shown in drawing 1 A and drawing 
1 B may be adopted and a joint may not be checked by looking. 

[0048] When the 3rd field R3 adopts the configuration which laps with the reflective field R, as shown in 
drawing 3 The part (it has the same width of face substantially with the reflector 14 formed in the 3rd 
field R3) which adjoins the field V between trains of all the reflectors 14 carrying out patterning of the 
insulating layer 12 so that it may have the same diffuse reflection property substantially with the 
reflector 14 formed in the 3rd field R3 — a joint is made that it is further hard to be checked by looking. 
Corresponding to fields V between trains other than the field V between trains included to the 3rd field 
R3, the 3rd field R3 and the field of the insulating layer 12 formed in the shape of [ same ] surface type 
are made to call 3rd field [ of imagination ] (virtual splice section) R3\ If 3rd field [ of imagination ] R3' 
has the same width of face (area) substantially with the 3rd field R3 and can have the shape of same 
surface type (diffuse reflection property), a joint will become is hard to be checked by looking. 
[0049] The shape of however, surface type of the insulating layer 12 of the 3rd field R3 which passes 
through 2 times of exposure processes unless only the pattern of a border area prepares the set (refer 
to drawing 8 R> 8 and drawing 9 ) of the photo mask of a different pattern from other fields, It is difficult 
to make the same substantially the shape of surface type of the insulating layer 12 of 3rd field [ of 
imagination ] R3' formed in the 1st field R1 which passes through an exposure process only once, and 
the 2nd field R2. Furthermore, in an exposure process, when performing half exposure (exposure the 
exposure section or the unexposed section of a photopolymer irradiates the light of the quantity of light 
in which a part remains rather than irradiates the light of the quantity of light removed thoroughly), the 
same thing to do is substantially impossible in the shape of surface type of the insulating layer 12 of the 
3rd field R3, and the shape of surface type of the insulating layer 12 of a 3rd field [ of imagination ] R3' 
field. 

[0050] Then, as shown in drawing 4 A and drawing 4 B, they are the 3rd field R3 and 3rd field [ of 
imagination ] R3' (). Namely, do not form irregularity in the front face of the insulating layer 12 located in 
the part which adjoins the field V between all trains, and the field V between trains of all the reflectors 
14, but are influenced [ most ] of dispersion in a flat front face, then exposure conditions, and since 
there is nothing substantially the same in the shape of surface type of the insulating layer 12 of the 3rd 
field R3 and 3rd field [ of imagination ] R3' — it can do. That is, since the part which adjoins the field V 
between trains of all the reflectors 14 can have the same reflection property substantially with the part 
of the reflector 14 formed in the 3rd field R3, a joint can make it be hard to be checked by looking. 
[0051] Furthermore, since the part of the reflector 14 formed on the flat front face carries out regular 
reflection (specular reflection) of the light, the rate which the light reflected in this part contributes to a 
display has a front face smaller than the case where it has a concavo-convex configuration. Therefore, 
since the difference of the reflection property of the part which adjoins the field V between trains of all 
the reflectors 14, and the reflection property of the part of the reflector 14 formed in the 3rd field R3 is 
reduced, a joint is hard to be checked by looking rather than it considers as an irregularity-like front 
face. This configuration is formed as follows, for example. What is necessary is for what is necessary to 
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be just to perform an exposure process so that the field which forms a flat front face may serve as 
unexposed, when the photopolymer of a positive type is used as an ingredient which forms an insulating 
layer 12, and just to fully expose substantially the field which forms a flat front face with the light of 
uniform intensity distribution, when the photopolymer of a negative mold is used (full exposure). 
[0052] With having been shown in drawing 4 A and drawing 4 B, as shown in drawing 5 A and drawing 5 B, 
the insulating layer 12 of the 3rd field R3 and 3rd field [ of imagination ] R3' may be removed, reverse 
may be made to expose the flat front face of the substrate of an insulating layer 12, and a reflector 14 
may be formed on it at it. Even if it adopts such a configuration, a joint can make it be hard to be 
checked by looking like the configuration shown in drawing 4 A and drawing 4 B. This configuration is 
formed as follows. For example, what is necessary is for what is necessary to be just to perform an 
exposure process so that the field which removes the photopolymer film may serve as unexposed, when 
the photopolymer of a negative mold is used as an ingredient which forms an insulating layer 12, and just 
to fully expose substantially the field which removes the photopolymer film with the light of uniform 
intensity distribution, when the photopolymer of a positive type is used (full exposure). 
[0053] Furthermore, it is good even if flat [ in the front face of the insulating layer 1 2 of the field ] by 
removing a part of insulating layer 12 of the 3rd field R3 and 3rd field [ of imagination ] R3' (the direction 
of insulating layer thickness), as shown in drawing 6 A and drawing 6 B. This configuration is formed by 
carrying out imperfection exposure (half exposure) for example, of the photopolymer film (also setting in 
the case of which [ of a negative mold and a positive type ]). In addition, it is desirable to use a photo 
mask with which the photopolymer film of the 3rd field R3 and the becoming field is not exposed twice. 
[0054] The configuration shown in drawing 5 A, drawing 5 B, and drawing 6 A and drawing 6 B has the 
following advantage to the configuration shown in drawing 4 A and drawing 4 B. 

[0055] In the configuration shown in drawing 4 A and drawing 4 B, the thickness of the insulating layer 
12 of the 3rd field R3 and 3rd field [ of imagination ] R3' is thicker than other fields. That is, the 
thickness of the liquid crystal layer 30 on the 3rd field R3 and 3rd field [ of imagination ] R3' is thinner 
than other fields. Thus, in the field where the thickness of the liquid crystal layer 30 is thin, it is easy to 
short-circuit the reflector 14 and transparent electrode 24 which counter mutually through the liquid 
crystal layer 30 with a conductive foreign matter etc. On the other hand, if the configuration (refer to 
drawing 5 B and drawing 6 B) which removed a part of insulating layer [ at least ] 12 of the 3rd field R3 
and 3rd field [ of imagination ] R3' (the thickness direction) is adopted, since the thickness of the liquid 
crystal layer 30 on these fields will become thicker than other fields, generating of the short circuit of a 
reflector 14 and a transparent electrode 24 is controlled. 

[0056] It corresponds to a pixel train especially and is a stripe-like light filter layer (typically) to opposite 
substrate 100b. a redbed, a green layer, and a blue layer — having — when the structure which shades 
between pixel trains by preparing and piling up adjoining pigmented layers mutually is adopted, the 
thickness of the liquid crystal layer 30 of the field V between trains becomes thinner than other fields 
by the superposition of a pigmented layer. Therefore, in LCD equipped with the above opposite 
substrate 100b, if the configuration shown in drawing 4 B is adopted, it will further become easy to 
generate the short circuit of a reflector 14 and a transparent electrode 24, but if the configuration 
shown in drawing 5 B and drawing 6 B is adopted, a short circuit can be effectively controlled and 
prevented for generating of a short circuit. 

[0057] Furthermore, when the configuration which removed a part of insulating layer [ at least ] 12 of 
the 3rd field R3 and 3rd field [ of imagination ] R3' (preferably all) is adopted, in the case of LCD in the 
ECB mode which displays a normally white mode using a level orientation mold liquid crystal layer 
(namely, a liquid crystal molecule carries out orientation to parallel on a substrate front face at the time 
of no electrical-potential-difference impressing), the field where the thickness of the liquid crystal layer 
30 is thick has the different optical path length from other fields. Therefore, as typically shown in 
drawing 7 , the reflection factor of LCD of the 3rd field R3 and 3rd field [ of imagination ] R3' differs 
from the reflection factor of LCD of the reflective field R (however, R3 and R3' are removed here). Since 
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the reflection factor of the 3rd field R3 and 3rd field [ of imagination ] R3' is lower than the reflection 
factor of the reflective field R at the time of no electrical-potential-difference impressing, a joint is hard 
to be checked by looking so that the electrical-potential-difference-reflection factor (brightness of 
LCD) curve of drawing 7 may show. However, drawing 7 expresses typically the electrical-potential- 
difference 1 reflection-factor property of the reflective mold LCD, and the actual electrical-potential- 
difference-reflection factor property of the reflective mold LCD changes depending on values, such as 
thickness of a liquid crystal ingredient and a liquid crystal layer, and insulating layer thickness. 
[0058] As mentioned above, a joint can make it be hard to be checked by looking by various 
configurations. A display brighter than other configurations is realizable by making width of face of the 
field V between trains as narrow as possible, and taking a large area of a reflector 14 also in a 
configuration of having mentioned above, in a configuration with the width of face of the 3rd field R3 
wider than the width of face of the field V between trains. If the front face of the reflector 1 4 of the 3rd 
field R3 is made into a concavo-convex configuration as especially shown in drawing 1 B, a display 
brighter than the configuration in which the reflector 14 was formed on the flat front face shown, for 
example in drawing 4 A is realizable. However, as mentioned above, with the configuration shown in 
drawing 1 B, the shape of surface type of the insulating layer 12 of the 3rd field R3 differs from the 
shape of surface type of the insulating layer 12 of other fields. Moreover, as shown in drawing 3 , even if 
it prepares 3rd field [ of imagination ] R3\ the shape of surface type of the insulating layer 12 of the 3rd 
field R3 differs from the shape of surface type of the insulating layer 12 of 3rd field [ of imagination ] R3\ 
This is because only the 3rd field R3 passes through 2 times of exposure processes. 
[0059] Then, if the photo masks 30a and 30b as shown in drawing 8 are used so that the insulating layer 
12 of the 3rd field R3 may not be exposed twice for example, the shape of surface type of the insulating 
layer 12 of the 3rd field R3 can be made almost in agreement with the shape of surface type of other 
fields. Here, translucent part 31a which photo-mask 30a has, and translucent part 31b which photo- 
mask 30b has are distributed like the translucent parts 31a or 31b of other fields in the field 
corresponding to the 3rd field R3 by not lapping mutually and combining both translucent parts 31a and 
31b (the same pattern is formed). 

[0060] Or like the photo masks 32a and 32b shown in drawing 9 , one photo-mask 32a does not have 
translucent part 33a to the field corresponding to the 3rd field R3, but the photo mask which has 
translucent part 33b formed in the field corresponding to the 3rd field R3 by the same distribution as 
other fields may be used for photo-mask 32b of another side. 

[0061] If the combination of a photo mask which was mentioned above is used, since the photopolymer 
film of the 3rd field R3 is exposed in one exposure process of the two exposure processes, the same 
concavo-convex configuration as other fields will be formed. When the photo masks 30a and, 30b shown 
in drawing 8 are used, the reflection property of the reflector 14 of the 3rd field R3 will have the middle 
reflection property of the reflection property of the reflector 14 of the 1st field R1, and the reflection 
property of the reflector 14 of the 2nd field R2. moreover, when the photo masks 32a and 32b shown in 
drawing 9 are used, the reflection property of the reflector 14 of the 3rd field R3 has the reflection 
property of either the 1st field R1 or the 2nd field R2 — things — ** Therefore, since the diffuse 
reflection property of the reflector 14 of the 3rd field R3 formed by doing in this way is closer to the 
diffuse reflection property of the reflector 14 of the 1st field R1 or the 2nd field R2 than the reflector 14 
of the 3rd field R3 exposed and formed at 2 times of exposure processes, a joint is hard to be checked 
by looking. Furthermore, the approach using the photo mask with which the pattern for forming the 3rd 
field R3 in this way is formed complementary is applicable to the approach of carrying out half exposure 
of the photopolymer film. 

[0062] Although the field V between trains may be established in what kind of location to bus wiring 
(scan wiring (gate signal line) and signal wiring (source signal line)) when applying this invention to the 
liquid crystal display with which a reflector is formed in a TFT substrate, it is desirable to prepare so 
that the field V between trains may lap with bus wiring. If such arrangement is adopted, since the area of 
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the part with which a reflector and bus wiring lap mutually will become small, the capacity value formed 
between a reflector and bus wiring becomes small, and display grace improves. 

[0063] Moreover, although the operation gestalt of this invention was explained to the example for the 
reflective mold LCD with which the whole pixel serves as a reflective field until now, above-mentioned 
effectiveness is acquired by applying this invention to the mold liquid crystal display in two ways which 
divided the pixel into the transparency field (field which displays by the transparent mode), and the 
reflective field (field which displays in reflective mode), or the transflective reflective mold liquid crystal 
display using a transflective reflector. In the mold liquid crystal display in two ways which formed the 
transparency field inside the pixel and formed the reflective field outside especially, the joint of a 
pattern can make it be hard to be checked by looking most effectively. 

[0064] Furthermore, the joint of a pattern can make it be hard to be checked by looking more effectively 
by forming a protection-from-light pattern (the so-called black matrix) in the field corresponding to the 
field V between trains of an opposite substrate (substrate of the direction which does not have a 
reflector). 

[0065] Below, the example of the liquid crystal display of the operation gestalt by this invention is 
explained. 

[0066] (Operation gestalt 1) Drawing 10 is the top view of the mold LCD 200 both for transparency 
reflective of the operation gestalt 1, and drawing 1 1 is a 1 1A-11A' line sectional view in the top view 
shown in drawing 10 . Moreover, drawing 12 A, drawing 12 B, drawing 12 C, and drawing 12 D are the 
process sectional views having shown typically the production process of the mold LCD 200 in two ways. 
[0067] The liquid crystal display in this operation gestalt 1 is manufactured as follows, for example. 
[0068] As shown in drawing 12 A, the metal thin film which consists of aluminum, Mo, or Ta by the 
sputtering method is formed on a glass substrate 40. Depending on the case, insulator layers, such as 
Ta205 and Si02, may be formed in the front face of a glass substrate 40 as base coat film. 
[0069] Subsequently, the gate signal line 42 and gate electrode 42a are formed by carrying out 
patterning of this metal thin film. At this time, the auxiliary capacity signal line 56 is formed 
simultaneously. And in order to raise insulation, the gate signal line 42 and gate electrode 42a are 
anodized, and the gate oxide film on anode 43 is formed. Subsequently, on the anodized gate signal line 
42 and gate electrode 42a, the laminating of the SiNx film with a thickness of about 300nm is carried out 
with P-CVD method, and gate dielectric film 44 is formed. Furthermore, on this gate dielectric film 44, 
with a CVD method, it continues and the laminating of the semi-conductor layer 45 (amorphous silicon) 
and the electrode contact layer 46 (the amorphous silicon or microcrystal (Si) which doped impurities, 
such as Lynn) is carried out to the thickness of 1 50nm and 50nm, respectively. And patterning of this 
semi-conductor layer 45 and the electrode contact layer 46 is carried out by the dry etching method by 
HCI+SF6 mixed gas. 

[0070] Then, as shown in drawing 12 B, 150nm laminating of the transparence electric conduction film 
(ITO) is carried out by the sputtering method. Patterning of this is carried out to behind, and it serves as 
the transparent electrode 47 of a pixel. And the laminating of the metal membrane which consists of 
aluminum, Mo, or Ta by the sputtering method is carried out, patterning of this metal membrane is 
carried out so that it may not exist on the transparent electrode 47 of the pixel section, and the source 
signal line 48 (refer to drawing 10 ), the source electrode 50, and the drain electrode 51 are formed. 
Subsequently, patterning of the above-mentioned transparence electric conduction film is carried out, 
and the source signal line 48, source wiring 49, and a transparent electrode 47 are formed. In addition, 
the source signal line 48, source wiring (tee of a source signal line) 49, and the source electrode 
(electrode formed on the source field of TFT) 50 are not restricted to twoHayer structure (an ITO layer 
and a metal layer are included), as mentioned above, but they may be formed in one using a single 
conductive layer. And patterning of the electrode contact layer 46 is carried out by the dry etching 
method, and the channel section of a thin film transistor (TFT) is formed. 

[0071] Then, as shown in drawing 12 C, the interlayer insulation film (it is also only called an "insulator 
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layer".) 52 of 1000nm - 4000nm thickness is formed by applying a photopolymer and performing 
exposure, development, and heat treatment. 

[0072] In addition, in order that this interlayer insulation film 52 may be removed about contact hole 
section 53 and transparency display 60 part shown in drawing 10 and may raise a reflection property, it 
forms two or more concavo-convex 52a in fields other than bus wiring. The configuration when seeing 
for example, from a substrate normal is a circle, and heights are in the range whose diameter is about 4 
micrometers - 30 micrometers. Spacing between adjoining heights is arranged at random in the 
substrate side. Such heights are formed using the photo mask with which the circular protection-from- 
light section (or translucent part) whose diameter is about 4 micrometers - 30 micrometers has the 
pattern with which the distance between the nearest circles has been arranged at random by about 1 
micrometer - 5 micrometers. 

[0073] The process which forms a concavo-convex pattern on the interlayer insulation film 52 which 
exists in the reflective field in this pixel part here is explained referring to drawing 13 A, 13B, drawing 13 
C, and drawing 13 D. 

[0074] First, as shown in drawing 13 A, the photo mask 61 which has the circular protection-from-light 
pattern arranged in the random location (when the above-mentioned photopolymer is a positive type) is 
arranged to a glass substrate 40 at parallel, and 1st exposure is performed. In addition, with this 
operation gestalt 1, in case this 1st exposure field S1 is exposed, it exposes so that the edge of the 
exposure field S1 may be located on the bus wiring 63. 

[0075] Subsequently, as shown in drawing 13 B, a photo mask 61 is arranged so that the 1st exposure 
field S1 may be followed, and 2nd exposure is performed. Here, also in exposure of the 2nd exposure 
field S2, it exposes so that the edge of the exposure field S2 may be similarly located on the bus wiring 
63, and it considers as a configuration in which the pattern splice section S3 of the 1st exposure field 
S1 and the 2nd exposure field S2 is located on the bus wiring 63. And it carries out similarly about 
exposure of the 3rd henceforth if needed. 

[0076] heat-treating by developing negatives, as shown in drawing 13 C, in this condition, as the 
irregularity which has a round shape is formed in a predetermined field and it is further shown in drawing 
13 D — heat — while smoothing the concavo-convex configuration by whom, it heat-hardened and two 
or more optimal concavo-convex 52a was formed. 

[0077] Thus, with this operation gestalt 1, it makes it possible not to be conspicuous and to carry out 
the splice section R3 by performing patterning so that the pattern splice section S3 (it corresponds to 
the border area S3 of exposure and the 3rd field R3) may be located on the bus wiring 63 with which 
concavo-convex 52a is not formed. 

[0078] Then, on the glass substrate 40 containing the concavo-convex pattern formed in this way, as 
shown in drawing 12 D, the reflective film is formed by the sputtering method. -With this operation gestalt 
1, the aluminum/Mo cascade screen was formed by 100/50nm thickness as reflective film. 
[0079] Then, the etchant which consists of nitric-acid + acetic-acid + phosphoric-acid + water was 
used, aluminum/Mo which is a reflector ingredient was etched simultaneously, and the reflector 54 was 
formed. The TFT part and pixel part of a liquid crystal display 200 are completed. [ in / as mentioned 
above / this operation gestalt 1 ] 

[0080] Finally, the manufacture approach of well-known liquid crystal displays, such as impregnation of 
lamination with orientation film spreading or an opposite substrate and a liquid crystal ingredient, was 
used, the back light was installed in the tooth back, and the liquid crystal display 200 of the mold both 
for transparency reflective was completed. 

[0081] In addition, when displayed with the obtained liquid crystal display 200, there is no dispersion in a 
reflection property over the whole panel, and the uniform display in which the joint between exposure 
shots moreover is not conspicuous, either was able to be realized. 

[0082] (Operation gestalt 2) It explains hereafter, referring to a drawing about the liquid crystal display in 
the operation gestalt 2 of this invention. 
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[0083] Drawing 14 is the top view of the reflective mold liquid crystal display 300 used with this 
operation gestalt 2, and drawing 15 is a 15A-15A' line sectional view in the top view shown in drawing 
14 ■ 

[0084] As shown in drawing 14 and drawing 15 , by the same technique as the operation gestalt 1 
mentioned above, the liquid crystal display 300 in this operation gestalt 2 formed the thin film transistor 
(TFT) on the glass substrate 40, then formed the interlayer insulation film 52. In addition, this interlayer 
insulation film 52 is removed about contact hole section 53 part, and simultaneously, in order to raise a 
reflection property, it forms two or more concavo-convex 52a in fields other than bus wiring (the gate 
signal line 42 and source signal line 48). 

[0085] Then, a concavo-convex pattern is formed on the interlayer insulation film 52 which exists in the 
reflective field in this pixel part. Here, it was the same as that of the operation gestalt 1 mentioned 
above, and considered as a configuration in which the pattern splice section S3 of the 1st exposure field 
and the 2nd exposure field is located on the bus wiring 63. 

[0086] Thus, it makes it possible not to be conspicuous and to carry out the splice section R3 also with 
this operation gestalt 2, by performing patterning so that the pattern splice section S3 may be located 
on the bus wiring 63 with which irregularity is not formed. 

[0087] Then, a reflector 54 is formed and the TFT part and pixel part of a liquid crystal display 300 in 
this operation gestalt 2 are completed. And finally the manufacture approach of well-known liquid crystal 
displays, such as lamination with orientation film spreading or an opposite substrate and impregnation of 
liquid crystal, was used, and the liquid crystal display of a reflective mold was completed. In addition, the 
reflector 54 is connected to connection electrode 47a in the contact hole 53. Connection electrode 47a 
is formed like the transparent electrode 47 of the mold LCD in two ways of the operation gestalt 1, and 
is connected to the drain electrode of TFT. 

[0088] When displayed with the obtained liquid crystal display, there is no dispersion in a reflection 
property over the whole panel, and the uniform display in which the joint between exposure shots 
moreover is not conspicuous, either was able to be realized. 

[0089] (Operation gestalt 3) Drawing 1 6 is the top view of the mold LCD 400 both for transparency 
re fl ec tive by this operation gestalt. Since it is substantially the same, the sectional view which met the 
1 1A-1 1A' line of the mold liquid crystal display 400 in two ways is abbreviated to drawing 1 1 here. 
[0090] The mold LCD 400 in two ways of this operation gestalt can be substantially manufactured by 
the same approach with the approach explained while referring to previous drawing 12 A - drawing 12 D. 
However, in the pattern NINGU process of the photopolymer film, it differs from a previous operation 
gestalt in the point which forms irregularity also in the pattern splice section (it is the border area S3 of 
exposure, and corresponds to the 3rd field R3) so that it may explain referring to drawing 17 A, drawing 
17 B, drawing 17 C, and drawing 17 D. 

[0091] Like a previous operation gestalt, after performing the process of drawing 12 A and drawing 12 B, 
the interlayer insulation film 52 of 1000nm - 4000nm thickness is formed by applying a photopolymer 
and performing exposure, development, and heat treatment in the process shown in drawing 12 C. In 
addition, in order that this interlayer insulation film 52 may be removed about contact hole section 53 
and transparency display 60 part and may raise a reflection property, it forms two or more concavo- 
convex 52a also on bus wiring (for example, source signal line 48). 

[0092] The process which forms a concavo-convex pattern on the interlayer insulation film 52 which 
exists in the reflective field in this pixel part here is explained referring to drawing 17 A - drawing 17 D. 
[0093] First, as shown in drawing 17 A, photo-mask 61 7 which has the circular protection-from-light 
pattern arranged in the random location is arranged to a glass substrate 40 at parallel, and 1st exposure 
is performed. In addition, with this operation gestalt, in case this 1st exposure field S1 is exposed, it 
exposes so that the edge of the exposure field S1 may be located on the bus wiring 63. 
[0094] Then, as shown in drawing 17 B, photo-mask 61' is arranged so that the 1st exposure field S1 
may be followed, and 2nd exposure is performed. It exposes so that the edge of the exposure field S2 
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may be similarly located on the bus wiring 63, and it is made for the pattern splice section S3 of the 1st 
exposure field S1 and the 2nd exposure field S2 to be located on the bus wiring 63 also in exposure of 
the 2nd exposure field S2 here. The width of face of the pattern splice section S3 of the exposure fields 
S1 and S2 which laps mutually and serves as an overlapping field is wider than the width of face of bus 
wiring (source signal line 48) more widely (refer to drawing 1 6 ) than the width of face deltaWI of the 
field V between trains. Furthermore, when 3rd henceforth needs to be exposed, the exposure process 
mentioned above is repeated. 

[0095] After an exposure process which was mentioned above, by developing negatives, as shown in 
drawing 1 7 C, concavo-convex 52a which has a round shape is formed in a predetermined field, 
furthermore, by heat-treating showed to drawing 17 D — as — heat — while smoothing the 
configuration of concavo-convex 52a by whom, it heat-hardened and two or more optimal concavo- 
convex 52a was formed. 

[0096] Then, on the glass substrate 40 containing the concavo-convex pattern formed in this way, as 
shown in drawing 12 D, the reflective film is formed by the sputtering method. With this operation gestalt, 
the aluminum/Mo cascade screen was formed by thickness (100nm / 50nm) as reflective film. 
[0097] Then, the etchant which consists of nitric-acid + acetic-acid + phosphoric-acid + water was 
used, aluminum/Mo was etched simultaneously, and the reflector 54 was formed. Here, the pattern 
splice section S3 is enabled to be conspicuous and carry out by carrying out patterning so that it may 
be located in a field including between the reflectors 54 with which the pattern splice section S3 at the 
time of concavo-convex formation adjoins each other The TFT part and pixel part of a liquid crystal 
display are completed. [ in / as mentioned above / this operation gestalt ] 

[0098] Since patterning of a reflector 54 was performed so that between the reflectors 54 which adjoin 
each other on bus wiring might come in order to reduce the capacity between bus wiring and a reflector 
54 this time, the pattern splice section S3 at the time of concavo-convex formation performed 
patterning so that it might be located on the bus wiring 63. If patterning is carried out so that it may 
come between the reflectors 54 with which the pattern splice section S3 at the time of concavo-convex 
formation adjoins each other even if it is the case where between the reflectors 54 which adjoin each 
other on bus wiring is not located, as it is not restricted to this, for example, is shown in drawing 18 , the 
splice section R3 can make it be hard to be checked by looking. 

[0099] Here, if concavo-convex patterns differ in the adjacent field V between trains in which the splice 
section R3 and the splice section R3 do not exist and some reflectors 54 exist in the splice section R3, 
as shown in drawing 16 , since the reflection factor of the reflector 54 which adjoins the splice section 
R3 differs from the reflection factor of the other reflector 54, the splice section R3 may be seen a little. 
[0100] Then, as shown in drawing 19 , it is possible by making width of face (deltaW2) of the field V 
between trains larger than the width of face of the splice section R3 for it not to be conspicuous and to 
carry out the splice section R3 more. However, with the configuration shown in drawing 19 t while the 
splice section R3 is hard to be checked by looking, the area of a reflector 54 will decrease and the 
reflection factor (display brightness) of LCD will fall. Then, as shown in drawing 20 , corresponding to the 
field V between trains where the splice section R3 does not exist, the splice section R3 can make it be 
hard to be checked by looking, without being accompanied by decline in a reflection factor by forming 
the same structure (virtual splice section R3') substantially with the splice section R3. 
[0101] however — the case where irregularity is formed using the photo mask 61 which has two or more 
circular protection-from-light patterns — especially — an interlayer insulation film — a part for 
thickness — when leaving some film and forming irregularity, without extracting all, it is difficult to form 
a concavo-convex configuration so that the multiplex exposure section may not exist. Then, as shown in 
drawing 21 A and drawing 21 B, by making unexposed the splice section R3 and virtual splice section R3' 
(field including between the adjacent reflectors 54 with which the splice section R3 does not exist), or 
exposing with the light of uniform intensity distribution, the shape of surface type can be made flat and 
the shape of surface type of the splice section R3 and virtual splice section R3' can be made almost the 
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same. Moreover, since a flat reflector reflects light regularly, even if it is few and a reflector 54 is 
formed in a flat part, the splice section R3 can make contribution to a display be hard to be checked by 
looking. 

[0102] Of course, when the photopolymer film of the pattern splice section S3 forms a concavo-convex 
configuration using the photo mask shown in drawing 8 and drawing 9 R> 9 as it is not exposed twice as 
explained previously Giving a diffuse reflection property to a reflector 54, almost similarly the reflection 
property of the splice section R3 and virtual splice section R3' can be brought close, and the splice 
section R3 can make it be hard to be checked by looking. 

[0103] Although this operation gestalt explained as a mold liquid crystal display both for transparency 
reflective which divided the pixel electrode into the transparency field and the reflective field, the same 
effectiveness can be acquired when this invention is applied to a reflective mold liquid crystal display 
and a transflective LCD as shown in drawing 22 . 

[0104] Moreover, there is no need of not necessarily forming virtual splice section R3' corresponding to 
the field V between all trains, for example, it may be established for every pixel train of three lines. 
Furthermore, the field which makes the front face of the interlayer insulation film of virtual splice 
section R3' the shape of irregularity, and the field made flat may be made to be intermingled. 
[0105] In addition, in explanation of the above-mentioned operation gestalt, although the interlayer 
insulation film which has an irregularity-like front face was formed from the photopolymer film of a 
monolayer, another resin layer (the resin which does not have photosensitivity is sufficient.) may be 
applied on the photopolymer film which performed patterning. 
[0106] 

[Effect of the Invention] According to this invention, the liquid crystal display which can be displayed, 
and its manufacture approach are offered in the reflective mode in which excelled in productivity and 
deterioration of the display grace by the splice section of division exposure was controlled. This 
invention is used suitable for the reflective mold LCD, the mold LCD both for transparency reflective, 
and a transflective type LCD. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 A] It is the typical sectional view of the liquid crystal display 100 of the operation gestalt by 
this invention. 

[Drawing 1 B] It is the top view of the liquid crystal display 100 shown in drawing 1 A. 
[Drawing 2] It is the top view of other liquid crystal displays of the operation gestalt by this invention. 
[Drawing 3] It is the top view of the liquid crystal display of further others of the operation gestalt by 
this invention. 
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[Drawing 4 A] It is the top view of the liquid crystal display of further others of the operation gestalt by 
this invention. 

[Drawing 4 B] It is the sectional view of the liquid crystal display shown in drawing 4 A. 

[Drawing 5 A] It is the top view of the liquid crystal display of further others of the operation gestalt by 

this invention. 

[Drawing 5 B] It is the sectional view of the liquid crystal display shown in drawing 5 A. 

[Drawing 6 A] It is the top view of the liquid crystal display of further others of the operation gestalt by 

this invention. 

[Drawing 6 B] It is the sectional view of the liquid crystal display shown in drawing 6 A. 

[Drawing 7] It is the graph which shows the electrical-potential-difference-reflection factor property of 

the liquid crystal display of the operation gestalt by this invention. 

[Drawing 8] It is the top view showing typically the photo mask used by the manufacture approach of 
the liquid crystal display of the operation gestalt by this invention. 

[Drawing 9] It is the top view showing typically other photo masks used by the manufacture approach of 
the liquid crystal display of the operation gestalt by this invention. 

[Drawing 10] It is the typical top view of the liquid crystal display 200 of the mold both for transparency 
reflective of the operation gestalt 1. 

[Drawing 1 1] It is the typical sectional view of the liquid crystal display 200 shown in drawing 10 . 
[Drawing 12 A] It is a typical cross section for explaining the manufacture process of a liquid crystal 
display 200. 

[Drawing 12 B] It is a typical cross section for explaining the manufacture process of a liquid crystal 
display 200. 

[Drawing 12 C] It is a typical cross section for explaining the manufacture process of a liquid crystal 
display 200. 

[Drawing 12 D] It is a typical cross section for explaining the manufacture process of a liquid crystal 
display 200. 

[Drawing 13 A] It is a typical cross section for explaining the process which forms the interlayer 

insulation film 52 which has the irregularity-like front face of a liquid crystal display 200. 

[Drawing 13 B] It is a typical cross section for explaining the process which forms the interlayer 

insulation film 52 which has the irregularity-like front face of a liquid crystal display 200. 

[Drawing 13 C] It is a typical cross section for explaining the process which forms the interlayer 

insulation film 52 which has the irregularity-like front face of a liquid crystal display 200. 

[Drawing 13 D] It is a typical cross section for explaining the process which forms the interlayer 

insulation film 52 which has the irregularity-like front face of a liquid crystal display 200. 

[Drawing 14] It is the typical top view of the reflective mold liquid crystal display 300 of the operation 

gestalt 2 by this invention. 

[Drawing 1 5] It is the typical sectional view of the reflective mold liquid crystal display 300 shown in 
drawing 14 . 

[Drawing 16] It is the typical top view of the mold liquid crystal display 400 both for transparency 
reflective of the operation gestalt 3 by this invention. 

[Drawing 17 A] It is a typical cross section for explaining the process which forms the interlayer 
insulation film 52 which has the irregularity-like front face of a liquid crystal display 300. 
[Drawing 17 B] It is a typical cross section for explaining the process which forms the interlayer 
insulation film 52 which has the irregularity-like front face of a liquid crystal display 300. 
[Drawing 17 C] It is a typical cross section for explaining the process which forms the interlayer 
insulation film 52 which has the irregularity-like front face of a liquid crystal display 300. 
[Drawing 17 D] It is a typical cross section for explaining the process which forms the interlayer 
insulation film 52 which has the irregularity-like front face of a liquid crystal display 300. 
[Drawing 18] It is the typical top view of other mold liquid crystal displays both for transparency 
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reflective of the operation gestalt 3 by this invention. 

[Drawing 19] It is the typical top view of the mold liquid crystal display both for transparency reflective 
of further others of the operation gestalt 3 by this invention. 

[Drawing 20] It is the typical top view of the mold liquid crystal display both for transparency reflective 
of further others of the operation gestalt 3 by this invention. 

[Drawing 21 A] It is the typical top view of the mold liquid crystal display both for transparency 
reflective of further others of the operation gestalt 3 by this invention. 

[Drawing 21 B] It is the typical sectional view of the mold liquid crystal display in two ways shown in 
drawing 21 A. 

[Drawing 22] It is the typical top view of the reflective mold liquid crystal display of the operation gestalt 
3 by this invention. 

[Drawing 23 A] It is the drawing in which the field which can be exposed at once using a stepper 
exposure machine was shown typically. 

[Drawing 23 B] It is the drawing in which the field which can be exposed by two exposure (division 
exposure) was shown typically. 

[Drawing 24] It is a mimetic diagram for explaining the problem of a general division exposure process. 
[Drawing 25] It is a mimetic diagram for explaining arrangement of the joint by division exposure. 
[Description of Notations] 
R Reflective field 

51 The 1st exposure field 

52 The 2nd exposure field 

53 Pattern splice section (border area) 
R1 The 1st field 

R2 The 2nd field 

R3 The 3rd field (splice section) 

V Field between trains 

10 20 Glass substrate 

12 Insulating Layer (Interlayer Insulation Film) 
1 2a Heights 

14 Reflecting Layer (Reflector) 

24 Transparent Electrode (Counterelectrode) 

30a, 30b, 32a, 32b Photo mask 

31a, 31b, 33a, 33b Translucent part 

40 Glass Substrate 

42 Gate Signal Line 
42a Gate electrode 

43 Gate Oxide Film on Anode 

44 Gate Dielectric Film 

45 Semi-conductor Layer 

46 Electrode Contact Layer 

47 Transparent Electrode 

47a Connection wiring (drawer wiring for contact) 

48 Source Signal Line 

49 Source Wiring 

50 Source Electrode 

51 Drain Electrode 

52 Interlayer Insulation Film (Insulating Layer) 
52a Irregularity 

53 Contact Hole Section 
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54 Reflector 

56 Auxiliary Capacity Signal Line 

60 Transparency Display 

61 61' Photo mask 
63 Bus Wiring 

86 Patterning Field in One-time Stepper Exposure 

87 Field in One-time Stepper Exposure Which Can be Maximum Exposed 
88a The 1st patterning field 

88b The 2nd patterning field 

89a The 1st field which can be exposed 

89b The 2nd field which can be exposed 

90a The 1st exposure core 

90b The 2nd exposure core 

91 Splice Section of Exposure 

100,200,300 Liquid crystal display 



[Translation done.] 
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tftWHi. *0±lC»riESnfclWEEI#Ji3B«JB 1 ©sat 
fttt£7r;-f!glig«<h. *0±C»)«4nfclllBR»i 
*«SB2©Ki*«ftt*^-rJB2««t. ttEflllM&JII 
2**£©MC«MfcSftfclB3««£:£#U WES 3 
MES*©H*5>l©5-65VWcl»«-r*H*5« 

ft -5. 

[0 0 2 6] ffl(E»3ffi*tt, (KrE*iJM***«ktf«tlfi 
59M««©ffiffl©H*©R»«*©-»*^ t b 

[0 0 2 7] ilEtB3««t$*ft4*ftE5iJW««©l» 
E*fc< fb-*©ltteWMitt, WESB3««K$* 

ft^^j!iFpiffi«trai;/i^->©iH]Ci^A^-><£^r 

[0 0 2 8] ffiB£3«*©ffiBilftltJI©&fitt. UK 
[0 0 2 9] WE«*©I*l:J:oT»(ji3n44Tffl 

[0 0 3 0] Mfi«ft©B*iriK:«ttSftfc*-r 

ft. WE^'fy^>y*^fc**«^*ailll"r*flH*E 
atSSSKITU AftEi&fEeSi^tfffiEfireeil* 

[0 0 3 1 ] 

5891 ic i -t ©«i6*fls 



(5) 

<? 

£8t9ir. ftfc. *SB6Wtt£i[T©*J6»»tlS^Sft* 
[0 0 3 2] *tt*tt©ttM7&B 1 0 0 ©SfrffiH£ 

01 Aic. tsh^iiibjc, ■wi-wasr. hi a 

tt. BlBtOlA-lA' ttKftofcBriBBIfcttSr 

[0 0 3 3] ftjfc&^Sa 10011 7hU? XttfcE 

«jS;*ftTlr»*Elt£!SEft**£« (EAT, rgStgL 
io CDJ £%fiTZo ) 01 Ai3,fcZ>*01 BTIt 

^ b v z xmz&P\2ntcm®.wm<D?*> i -Dofrizm 

?Z>4-D(DWm (6MMR) *B*UTH*. 4-p© 

(v-x«^») nffio^^^ic r^ijj ifimfez 
ft, ^*e«§ <y-h«#») K»-3fc*iftfc mufiML 

[0 0 3 41 #S89!tt. LCDfflli^S^t-H 

CD SttlLCD^MffllLCD) iCj£<jg 

20 MMLCD10 0H 7?f-f^hU^ 

XiLCDTJ5Df, W7MJi7 7,ILC 

[0 0 3 5] Ett^LCD 10 011 SlMlOOa 

t, i2i«ioobi. dfts©rafciaw-sftfc»s 

S3 Oi^flTIr^. ^USlOOali iS9ia« 
10t. 1 0 Jtfc»J*Sftfc»&Jl 1 2 t. » 

iil2±fc)l«SftfcS»I14iSttT^5. $ 
2l«10 0bli i§9i»£2 0£. mW&WL2 0±\Z 

so OaM^/tfcSf 2lSl0 0blCH 

T. EfaH^# 7-7^*11 (v»mfc^H*) fc£ 
**Ktt6ft<&. 
[0 0 3 6] liTIt RHi 1 4 «j|Jl 3 0 \ZM 

ui#n. ) *w*r**«. EwntsntL 

fc«*£«N*Tt>J:^. SWI141i 
h'Ji/7SLCDI:*^m litlTSO. **fiV 
h 'J i7X^L CDl:*l5Ttt. 0iJAtt*. IWOg^t 
@T&3o R»tSl4t. iI13 0^LT^t 
io -5S9I*ffi2 4jWH**«jrr*. ft*. *BWIB»IC 
fctvrtt, ffi¥^©fea6(c. **©«/MMaic*ra;r« 
3f^gM©fi!«£ Tja^J tPf^dtJcrS. EWSiL 

[0 0 3 7] KWtll 4tt, a&fttttt£IHttt'*5 

4©Sffi©IH]£b^tt«. *©TK8B:it'&Tt»«ffi»)il 
2©affl©IHi!b»!KC«toTllRWt:ft«>5ftT^<5. 
[0 0 3 8] £8R 1 2 ©*®©IHCiP^tt, 

so IftiStS^ti) lcJ:oT»J*SftTlr>*. HI B«t>© 
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#HBflF**l 2 ate, Sfei&Bl 2 ©flgB^itlftlCTHLT 
ftSBl 2 ate, at^BffiBS^lfilA* A 
^WICteRffi^WLT&D, ¥®I^IC5>^*A('gES^ 
nt^5. El 1 BtC^$nTI/i-5ffiSccDi£ba51 2 ate, 

[0 0 3 9] nfl*tt*jE«K«fPr<&fc»K. &am 

lcd i o o (Dm^mm^ 2-zxnm.m mi a^©^i 

(B«Sl*itfi2**S2) fc#3dU 2-3>©M«© 

enenicttLTS^xa (s&i«3texais«fctfJ6 2« 
3tig) £HfT utv>5. ^ne-*n©@^ 

X8te, 7* hv^^©77-f/>hv-^> (&g£ 

«s 2 ©-en-en©— Sfo&«snKfifc*iB* (Hi a«p 
jtsnr^*. 

[0 0 4 03 JB11R«S 1 £J6 2««S 2£jJ«£ 

^KS&S«OMB«S 3te. »«r*ia*?iJ©PflO«« 

t»**n«i3i:. »jtie*^ff*nT^»s. hi 

Ai±«BlBCSLft«Tli. l#IiiS3ll $!1M 
«*Vt-€-«Dp«©KI*««R©-«i:afe* Catf) 

[0041] mmm 1 2 te, ±5$ ufc «t 5 &, «-w«3t 
Tpao»tt**»i«anfc!Bi««s 1 ©^ita 1 2©s 

Bit, S5 2»ttl8£ilST[Hia®ttjWBJ*£nfc£2«fi 
«S2ffll6»ll 2©^fflte, SWCtotJ^KKfc*}* 

«*#uv»t^«. fct*., mi^7txe<h^2g7tx 

*s 2±K»i«an&R»«ii 4©te«sw#i4fes 

[oo42]$e»(c, 2o©«5tiat«toT-tn-en 
tiaxc-sjc^ics^xe^nff^nTt^oT, ^-©a 

te. $1I«S1M^21«S2 (MS«S3S 

*o <D®mmi 2<oimmvttmtt&. «#i«s 3 
mi 2o«iB»«t©ai>tt, aw**©/^— 

ttto&^HO (H8ftJ:tfH9*#IHUitK3&«6«Jfi'r 
«. ) , SSlfl&KS 1 tB2ffiigS 2 t©g®j§M*©» 



(6) 

[0 0 4 3] K±OJlt*»6^*J:5K, ±i£©#S( 
S^T'P-feT.^iiiT^^^nfcJg^Wl 2©*ffite, ■€• 

OOi^Stt*. ^©3 0©I*ll BlAIC^Lfc 
<fc?(C, migftX8©*£ii£fcmitS*£R 1 t, «2 
*3ttXS©**«fcJB2<B«i, mi *s«ktfJB2*itX 
S*«fc*3««R 3 tT*5. 
[0 0 4 4] fcfc, ±KE©»#J^7 0 n-tXTte. mi 

10 ®«S 1 t^21ts 2 t*!I^t;Ml)J;^:I}tl 
8£§HfrL-fc©T% *1**R1£SB2«*R2£©W 

0S3MR3H mi *<tt;m2^xe©M*©si 

#Xg*«T^**V«irt4«fc'5K: (#Jx.te\ 0 4 

a) , jm»*iaT«3tt*n*»i«i«s 1 1, 12 
ox, g^xatc^te^^^fis^s 3te, shams 1 

t^2i«S 2 £*«SV*fcSfc*««, £fcte, JRlfi 
*S 1 ^2fiSS 2 -6. *3t 

12fflfi^3«R3in. 12 1 AfC^L-fcJ;? 
IC, SWiLCD 1 0 0 fc:m*43B3««R 3 te, HM 

««vt*oi«os»*« (ui:-etti*t-a) R 

5tc, f 3I^R 3*«5IIIII«WVrtir»j«sn*J:5lc 

[0 0 4 5] ±jj6U^<t^tC. **j!(g^§8©SWMLC 
D 1 0 OiCfcl^Tte. »fi|»7t^D-fe7.*STPfi)c$n 

zmmm 1 2o^3M«r 3«, »pm«v®^< t 

30 fe-«t*tHB*fc»j«SnTt»*. ?TOf»f«V(cte, 
SWil4iW»)J4nft^OT, SiI*Ri*S2 
««R 2 t*Bf»«*«*ft** 3 M*£R 3 £*K:«F 
#T5ffl£te, *3<fi*R3£E»«*Rl*9K:j§*J*Lfc 

Olcist^Tte, »W«3tyn-tXfceH-r**€fB*«a 
BSniBVi. 
[0 0 4 6] 0!IAte, 0 1 AiS&XSm 1 
tC, 5!ira«*Vt-€-OM««!)Ri***Rtaa*«t5fc: 

K3MR 3 s»u i/fc*«i:*t»m i3i«R3 
6R»til4 0i»*i. ajRi:aF4t«ft'ttt»t). 

m€sitmm^nm^o h 2 3 k, 

«*V<0«*», jB3«*R3 0«KJt^Tj£H*|j«^ 

^xte. iB3MR3icasit«si 4*«»*snat> 
tr, «ffB**SB$nitv>. 

[0 0 4 7] &fflm&V(Dij3&£Zff& 3 «S«R 3 Off 
te. Sig-r^LCD©tt«<hS^g« 

so n-5. **»fiSr(6]±f 1 4 



1H« 
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roffi«7W£l^#$T-i:L^<DT\ 0 1 A&£ZSm 1 BIC 
[0 0 4 8] 8 3ffi*R3*«E»fiS*R<!:Sfc5*J*£ 

mmrzmtt. 0 3 tc^r £T©£»tt@i4 

n«Ra*Mi 4£3Mt»KHi;<i*#-r*) **. *3 
ffi^R 3rtic^fig$n-5swit® 1 4 tnKwtrauifi 

3ffi«R 3 K$*n«WM««V&*©Hra*#VK# 

mm \ 2<Dmt&z. umm3mm mmm^m R3* 

R3i^««KHi;« (ffiffi) £#U |f|i;«ffi 

[0049] *»«*©/t^->«»t3a« 

iO««iM5/^- >©7th^i'Oti/ h (El 
8i5<fctf0 9#!&) *ffijftLfclr*lfi9. 2 m<DMftxm 
*«*SB3««R3©tt«lil 2®«®»«t. 

a * i m L&m& \>*t6 1 *«r i * «t tf* 2 m^r 2 ^ 

lc»j*Stt*ffiiJB!83ie«R 3 ' ©*fegtll 1 2 0gBf 

*«3fc*a*fE£Ki$*$n*ft*©tt&jHStr3©Ttt 

ft<, -«*<3»#r**fcS©3fc&JiHitr**#> £fr? 

«3««R3' 0«©isii2©aiwtsni;i- 

[0 0 5 0] ^rZ\X\ 04 Ai5<fc5!>*0 4 BtC^rJ:5 
fc. $3g«R3««j:U:|Sil3i«!R3' © OTfcto 
*>, £T©?"Jr^#V:}3j:tf£T©K3*m@l 4 c^^iJM 
**VC»«-r-5»»Kte«-r*) 2©SffitC 

0#©fM^»3.hAy<t:§ttM^©T, l3l«iR3*d; 
tf<£ffiSH3SS«R3' ©SSSta 1 2 ©SEiM*£fl»&9 
KHUTt-S. iTOSWtl 1 4 09IJIHHS 

HVfcBfttiW** 1 . i3^R3W;M^n55 
4©»#£f0t«KHUEiM*tt£*rr*J:3 

[0 0 5 1 ] 3Ffitt«ffi±t:«?j«StifcSS*« 

®i4©gB#te. Tt^iERW r*©-e. c 

D0CiJgtt**-r*»dJ:O*)/hS^. tot. £T©£ 
ftttfcl 4 0JiJI8lflB«Vlcl»«-r*«»©Ki*»ttt. 

$ 3 ^^r 3 wzMrftznzKMnm 1 4 ©«&#©£#* 

«H4£©ej&»<£*£fta©-e. Dfldb*»iBt'r*J:0*> 



(7) 

A? 

KtfSAtfiBdtUt^. Z.<Dffif&\$, «T©# 

r<&«**<**ft£fc* «fc 3 lC«*tIS*£fTrfttf «fc 
Bifc»j*r*««*2lft«K^-ftafl^tf ©#■?+# 

[0 0 5 2] 04A^cttf04BfCStfc©tfi3^»C, 
H5A«£tflB5B£ji%-rj:3ir. SS3«*R3*JJ:tf 
10 £S)B3MtR3' ©IfiftJIl 2^iiLT, ffiftll 
2©T*6©¥*§ftS®£Siii3-y-. -t©±£K*MB«i 
4*»j5RbTt>«t^. £©«fc3fc#Mc£«fflLT'b. 0 
4AfeitfB4BtgLfc»)«ill«l:. «l€rs«1BB 
3nB<T*«. d©8tj£te. JWT©^lcLT^fiS;$n 

■5. flIAtf. ffiftl 1 2 *Mt5tmtl/T*3tfS(D 

mm*fcmftttez£o\zmxj:m&nft-rniij:^ 

L» #5>ffl©«3fctt»JB*JB «3ttt«fJt 
■l***'r*««**Kttt:«S-a:!ME»*©3tt'r+» 

[0 0 5 3] S^JC, 0 6 A*«ttK06 BtC^-fJ:5 
fC, m3«^R3£cfct>'<£ffiil3SI*£R3' ©i&Il 

2 ©-gB (»»■©» zma-f %z.t\z£i 

T. *-©ffi*£©«6&II 1 2©SB*¥ffltcLTt)«kl/i. 
i©8tl£te. «*.«, <*;ifS!*5J:t«*S? 
S©^-rtl©*-&JC*5^Tfc) (A-7g 
ft) tft^tfci-aTlWSni. a*»'JB3««R3 
t ft ««tt©03H£WJHRa< 2 S nft ^ «t 5 ft 7 

so [0 0 5 4] 05 Ail5 B43«fctf0 6 Aii6 B(C^ 
H4A*«t^H4BfCSbfc*^fc*#b 
T. Tte©fiL6£#LT^£„ 

[0 0 5 5] 04Ai5J:tf04 Bfc^LfcJgffcltiSI^T 
»i, £3ffl*R3«<klflKS£3fUJtR3' ©Sfii&JI 1 
2©JPS#, «&©««£ 9 *>J¥^. fftt)^, fg3$i*£ 
R 3£«fc£flE®SS3SI«R 3 ' ±®«iI3 0©J¥$A* 
ffi©«*«fet)t>»^. C©i5lC« «EJ|ff3 0©JP$^ 

sswmai 4 tmmmm2 4 t*«**ita««tJ:o 
3MR3' ammmi 2 ©4>ft 

|p]) 6Rft£U^«l£ (0 5B*J;WC0 6B#Sg) 

rat. -n^»©^«±©jKS*3 o©j?^«fHi©ffi^ 
iot)iP<fta©T, sittii 4tmmm.m2 4 1© 
«^©|g^«i$«3ns. 

[0056] mz; wmmzttmisTtifammi 0 0 b 
m, stfe«*3j:^»fi«^*ra) fci&tt. psrafe 
50 ^ra^jg^Sffltfe*^. fiB©a*»^t)*ic«t-3 
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ft-5. SrjT, ±10J:5ft#l*lI1Sl 0 0 bSfllAfc 
LCDIC&UT, 04BK^bfc«|j££$ffl-f Si:, E 

<ft-5#, 0 5 Bi5«fctf0 6 BK^L£#tJj££$ffl1-5 
<h, ®&©5S££&&£$*Wl;:ffi)Si | J • B6ih-r<5it*< 

[0 0 5 7] «3««R3fe«k^fiSSS3«* 

r 3 * (Dmmm 1 2 ©4>ft < t t>— w (»* l<h± 

fTOECB^r-FWLCD©^, f&ilJl 3 0 ©JP$ flt 

T, ^SWtCE17f;^-rj;5lC, *3»WR.3*SJ:tf{E 
i$3MR3' fflLCDOSItfli SWI«R «E 
b, R3i5j;?>'R3' £PSK) ©LCD©M 

ttrntmitz. mKDnm-K^m (lcdcd»«> a 

*R 3iiJ:tf{EfflS6 3fHWR 3 ' ©Elt*tt. SS*«« 

RoK»*«tot>fi^©T, states n»n. & 

b, B7ttK*tgLCD©«ffi-E***#tt&*3W<Jfc 
Jtllb*:t>©T&D, ?SI&©E*tS!bCD«mEE-Eat 

CO 0 5 8] ±®Lfz&?\Z. «*©*|fiJtK:«fcoTHhSf 

jfcTfc, mimvOlJ: D feM3IlR 3 ©«jW£H 
mmz&KT. JWII«V©BtT*5Ktt«< b, E 
4CD®«£*£< tsrtKioT, 

<t?K, fg3si^R 3©»iii 4<Dmm%waMVt 

£j&*T*«. fib, ±KEbfc^otC, BlBCSl/fc« 
BfcTtJ, I3MR 3©3fe@:JI 1 2ffl8ffilttlt ffi© 

wtaimmi 2<D&ftMVttmtzz>. *fc, last* 

Ufc«fc3K, <KSSS3ffii£R 3 ' £|£ttT*>, I3M 
R3 0tfift|12 0Sffii^H, (RSJB3fH4tR3' © 
2©affiJIMK£Sfc?>. untt. i3MR3 

[0 0 5 9] tZT, i3i^R3 0ig! 1 2#2iU 

ft 7* hVT.^ 3 0 ai3j;l>'3 0 b^ffl^ntl I3M 
«R 3 ro«g^S 1 2 ©*jfiXM*«ffi©W«<Z>*iiniMR£ 

ta«T£<&. 7* hvx 

57 3 0 atfmtZ'MftffiS 1 at, y * h^T,^ 3 0 b 
1 bill, JB3<B*R3K»«-r** 
*c*t»T. iv>i:lfti:i««*<. fio, iag#©i§ 
7tSC3 1 a:fc<fctf3 1 bSa^btSCilCiot, 



(8) 

74 

fl!lCDSgigt»387tg&3 1 a£ifctt3 1 b.tH«t»* <H 

[0 0 6 0] 0 9 td^T7* hVT.^ 3 2 a 

3 2 b©<fc-5ic, — ;£cd:7* hvx^ 3 2 a teffl 
• 3ffi^R 3KttJ&r«Mtlza%ffi3 3 a*t*f. ttl 
*©7*h7Xi'3 2b(t K3tt*R3£tt£T*fli 

*c «©«*trai;»*T»*sn&a3e»3 3 b* 

[0 0 6 1 ] ±a>bfc t k-5ft7# Hvx^CH^t^ffl 

10 una, «3ffittR3©as>i£ttttfliK», 2001^1. 
©•i«tra«©iai!!i»«3&«»riEsn*. HSKSbfc? 

* h7X£ 3 0 ai3«fctf3 0 b£JSfr>«&. I3MR 
3 ©EW«ffi 1 4 ©E&ftttte, AS l «*R l ©5Wf 
Il4©SW»ttt. 2©ES*«ffil 4©R 

09fc^bfc7^- 3 2 ai3<fctf 3 2 bSrffll^S 

t. S 3 i*R 3 ©Sltf 1 1 4 ©SlttttH ftlfll 

«r 1 *fctess2««R 2©tf»rn*»©s8t#tt*wr 
20 s^tft*. for, ^©«t5»cbT»j**nfcjB3« 

*£R 3 ©Efctmffi 1 4 (DffiiS!Ett#tttt, 2 

STf«3ttanT»rijsnssg3flB«R 3©K«tmai 4 

J:Dfc> IlilR 1 £fc«!fl2ffi$R 2©5Mfil 

4©it*Ki*«fttk:jfi^©T, m«faAt«esrui^. 

-5. 

[0062] TFTS«tcs»tia*«»^*n4ttas 
30 7fi&wiz*mwttmm?z>mf>. wmmmviz, a*sb 

«^«) ) K*fbTi!©«J:-5&{S«KR»tTfe«tU**, 

b^o £©J;5&gEB$:^fflT"5£:- 
«|t^5U»c:mftSgB^©®ffl^/h$<ft2)©T-, 

*a t /n*x se^ t © m \z m $ n-s $ < ft 
[0 0 6 3] unsTHii±w^»i«ta 
40 bfc#, nx^ssMtt (jSia^— KTat*srfT5« 

T. ±xB©»!l£:7W#<in-5„ H^WrtfiiJlcSiSM 
[0 0 6 4] $?>»^ ttfa&m. (E»ttffi**bft^* 

50 (^t)i0*^7y^vhij^^) s»iit«:i:i:i? 
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[0065] ktic, *mwiz£z>mmwt&v>&£ i e %7ji 
[0066] (siss^ i ) 0 1 o «, mmmm i ©ai 

iS5lti^fflSLCD2 0 OCD¥S0T£>I3. lllfi 

si oc^ixfc¥ffl0»c^it-5 1 1 a- 1 1 a' &mw 

mT'$>Z>. *&. El 2 A, 112B, 012Ci5<ktf 
112D(t SffllLCD 2 0 OWSjglg^^SCWt' 

[0067] *nmmm i tc^tts^iig^sBte, #j 

Ate*, WTcO^^trLT^ig^n-S. 
[0 0 6 8] 01 2A\Z^t^ : o\Z. ^5^1«4 0± 
\Z, X/1-y^U>^ffitCj:DA 1 , MoJfcttTaW 

«4 0OS®(C^-7.rJ-h^,i:LTTa2O5. SiO 

[0 0 6 9] w z.<D&mmm&rt? -=>y-ra 

CttCioT, y-h^*4 2*J:tfy-Mt4 2 

Mta. tit, y-hff-^- 

»4 2*J:tfy-h*«4 2 aSHMMMtLT, y- h 
B«*{bR4 3*»«8-T4. *V>T, BSIHtUfcy- 
Haf »4 2*itfy-Ml4 2 a±K, P-CVD 
ffiiCJ: 0^^*5 3 0 0 nm©S i Nxl&«ItT, f 
-b»»K4 4*»J«t4. Zloy-M6»«l 
4 4±tC, CVDSl:±f) i l £ i#i4 5 (7^1/7 77 

Si) *3J:t>'«1ia>^i7 hH4 6 CJ ym^mto* 

H-t>^Lfc7^;U7 7XS i ZtziZ&fagkS i ) * 
litt, ^-n-?ni 5 0 nm*3j;0*5 0 nmCOff^tC 

9 hlf 4 65HC 1 + S Fefg'&tfXKcfcS F^-f X-y 

[0 0 7 0] iHT, 0 1 2 B tC^fJ; 5 <C X/t-y^ 
'J>yfc£fc«k03SW*«« (I TO) 5150nm«i 

-tin, »fc:^3'-=:>ysnTB*©asw«* 

4 7<fcfc5. -tLT, X/ly^'J >yj*tc0:OA 1 , M 
oStBTaf*6S5MI£ail- 

-^>^IT, y-xflf^4 8 (HIOM) . V- 
Xlf 5 0*itf KH>M5 lft»)Jt4. 'A^ 

i48, V-^ffi«4 9*itfaW*fi4 7 

■5. y-7xfl^4 8. V-7.IHH (V-7.(s# 

*a©#dga5) 4 9*i^;-7,tS (TFTfflV-Xi 

*±t»riE$nfc«ffi) soil ±mLtz£?\z2mffi 

®&m^T—mzMf£l>Tb£^. fLT, K7-fX7 
^>yftfc,k?>«H3>** hi4 6^/^-z>i/L 
TW&Vy>~s** (TFT) ©*-ir*^8&&JBjST 



(9) 

[0 0 7 1] «t»T. HI 2CK^TJ:5K> mft&W 
0, 1 0 0 0 nm~4 0 0 0 nm©ll®i«l 
[0 0 7 2] Z\<DMfflmmm5 2te. HlOKjj* 

T3>^ h*-;psiJ5 3*«t^iSia**fi5 6 oaw»K 

flgBte, #J*J£, 11*5^4 jtim~3 0 umCDn^Wji 

~5 MmT7>^AtES^nfe/^->4ttl>7^ 

[0 0 7 3] r^T*. £©lB*«#fc*ttSEtf»«fc: 

gfwCHiT, 013 A, 13B. 0 1 3 C15 J;l):@ 1 3 
20 D*#MUi4*«$lftWt *. 

[0 0 7 4] ST, 0 1 3 A\Z7ji?£.Z)lZ, =?>#LJ5. 
tttl:Ei3nftR»©a»^-> (±8BiB3ttt»ll& 
*»#i>a«)f^) S^TTS?* NV7>i7 6 1 £#7 7,* 

«4 otc¥fT»*iesLT, ftimsomytzfro. ts. 
myttzmz. mftwa&s i©^3iv\*xiBi^6 3±t 

[0 0 7 5] #t,>T\ 01 3 Bfc^f ct^lC, glllelB 
©SftffiJtS 1 £8*frr*«fc-5K::7* h -7Xi7 6 1 £SE 
so fit, ^2[fiie©g7t$fT'5„ iCT, S2@@©g 
3tt«*S 2<0»)t{C*^Tt>. H«K«3fcflfi*S 2©* 

@e©B^ffl«s i ^2mgcDgms 2i©;^ 
[0 0 7 6] u<5ttif, 01 3 ciztft^oiz, mm 

? -5 C «t «t K> m 5£ ffi 4t t C H » S: -5 G3 O S: L . 
0 i 3 dk^-T »^S-r^c:<t(c<j; 
io D, mt£n\Z&^X\!Seb<DMVl$:m*>friZ-?Zii£% 

\z. mmfcVTmmtz®&.<Dwth 52a 

[0 0 7 7 ] Z\(D£?\Z, *HJfi»»lTtt. 0i]O5 2 
a **J£j&$nT^&W\*;*BEiS 6 3 ±fcA^->^^gB 
S3 (*Jt©«IWB*S3. SB3fS«R3K»«) 
B T ^ «t 5 A * - - > y Sr fir ft -a T I » -5 d <h t Z J; 0 . 
m^&R 3 2r BAfcft < "T S d <h * WSg K bTli*. 

[0 0 7 8] t^T, d(D«toiC)gfi£Lfc[H]fl/^-> 
S:^tr^7X»^4 0±fC, HI 2DIC*-r«t3C. X 

so tli, 5WKiLTA!/MoaiI^1 0 0/5 0 n 
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[0079] t<D'&. ffim+mm+ , )>m+7kfrt>tiz> 

0 0©TFT»#£B*«#£«£JSTS. 
[0 0 8 0] ElSllKUfe*^**lfi]*«a:©JlSO^ 

[oo8i] »6nfciitS**s«2 ooT«f 

[0082] mt&mm 2 > err, ^m^mmm 2 
■f -5. 

[0083] a 1 4 «, 2 Tffl ^izKttmm. 

M*813 0 0O?@iT35 0, 015(1 0141: 
^1-¥ffiSfC*5tt-5 1 5A-15A' j^tW®0Ta&*. 

[0 0 8 4] eii 4*5io'Hi 5tc^-r<fc5t;:, 

»*2t^Sj(!I«SS13 0 0li. HtfcHIi 

ibi tmm<n^mz£K). #^t.s«4 o^znwkh? 

y*J7s9 (TFT) *»(ftU tt^T, ifli»l5 2 
SmttSia-U: AXESI <y-hflMH64 

2*£tfV-;iflHMM 8) JKfl©fc«K«R©l3i!3i5 
2 a£^fiScLTi5<<, 

[0 0 8 51 f©». z.<Dwm&ft\z&tfz>K%immz 
z> m mmmm 5 2 ± £ hci a * - > £ »«ta . 

[0 0 8 6] *H)5E^2tr ; fe, GDCi*^ 

j£3nT^fc^A*7 t E8ft6 3±KA**->j|i€f«S 3** 

0, «€f«R3*aafcft<-r*it*pHI6K:tT^ 

5. 

[0 0 8 7] Ett*H5 4£Jgfi£bT, 

»IR2C*tt*«iia^S«3 0 0<DTFTfflfttWm 

fco fci$, □ h7fc-;U5 3tCi3 

fr>TtttttS4 7 aKSMfcSnTHS. SM«i4 7 a 
tt, *Jfi»!ll©PSfflSLCD©aw**4 7t|PI«tC 
TFTOKH^ffilrgf^flT^ 

5. 

[0088] »&nfc«a**8«T«^*frofct^ 



(10) 

18 . 

[0089] mmmm 3 ) a 1 6 a. jmmwmiz «fc 

«>jSi§SWiaofflSLCD4 0 0©fl@t*5. ffiffl^ 
flcllS^SB4 0 0©1 1 A - 1 1 A* »Kl»ofc9NB 
0H Hllt^RBKHtftCT. ^TUtBTt 

[0 0 9 0] *^16»tB©WfflS!LCD4 0 0(1 5fc© 
10 01 2A-01 2D&#HgL^*^Ui^bfc*ffit*» 
Wl:Hi;*ftT8it4i:iOT*5. fcfc'U 017 

A, 01 7 B, 01 7Cfe«tZ>'01 7D*#IU*«6 
*5^T, A^->«£#*S$ («3fc©£IMS«S 3T*0. 

[0091] ft,<DmffiMmtm®iz, mi 2 A^<tiX0 
1 2 B©iefc^ffi,fc». 01 2 ctsi/fcigt* 

20 fr5 d<h(Cj; D, 1 0 0 0 nm~4 00 0nm©IJI© 
JHRM&MR5 2&Mf$.?Z>* fcfc, CC1FIM5 2 

KOHTttl&SU Ejt&tt£ft±£it&££>l;:. A3. 
EH (fflAtt. V-XOTt4 8) ±(cfc}SS5c©!H]0 5 
2 a^Mt^. 

[0 0 9 2] uiT, ^Wiii^gK^(r43(t^5»tm«lC 
&&TSJIimifiMR 5 2 ±(CDflflA*->£J£$;T-5I 

gic-^-c, 01 7A~0i 7D*#nHbfca«e»Bt9rr 

30 [0 0 9 3] £"f . 017AII^Uci5C, 7>?J± 
7X^61' S^77Sfi4 0(C¥fT(CgEBL.T, f 1 

[0 0 9 4] m^X. 01 7 B('^L-fci5(C> $10 

b®«#»*s 1 £S»rr3=fc?fc7* hvxi7 6 1 • 

SffilLT, »2|Siao»3teS:ff5. 3LdT\ 

40 ©j«»*«A^EII6 z±.\z®.w.-t%&o\zm%*'n^, 
jbi mgomxmms 1 tig 2 m b ©soffits s 2<t© 

■ /l*—>m€&S 3*V\*^EiH6 3±(c{4S1-^)J;plc 

Wlj;0fej£< (01 6 #88) . J.t>. A*7>E^ (V- 
7fif84 8) WSiOfeKK $e.(c, 913 Q SCUff 

[0 0 9 5] ±5BUfc«t3tt*3tX8©«. 
iitCiO, 017 ClZ^Lfz^olZ, pJifemi&lzHMZ 
so WT*IHi£b5 2 a*«»j«Sn*. HWflafSC 
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£b5 2 a<DM#$:ffi*>fr\Z-?%t£h\Z. HHCflsUT* 
S«&M»©KIia5 2 a*»J«bfc. 
[0 0 9 6]j^T. Cl©<fc?lC»f£L.fc[HIdV^-> 
£"&ir#57-S1S4 0 ±t~. 01 2DtC^bfcJ;-3iC« 

Tte, SWflgtLTA 1 /Mo«H5 1 0 0 nm/5 
0 nra©^«l/fc. 
[0 0 9 7 ] ■?-©&, + 'J + 

a© t f t ffift t wm%M- 1 * . 
[0 0 9 81 Axm^smis 4i©w© 

5 4©IH**<«J:5ICRi**«5 4©^3'-->y*fT 

6 3±fcffiBt"S,fc3{::/1:$'-.x>^£?Tofc. dtttC. 

is&nr. si sc^-tj^ic, /ut»±i: 

[0 0 9 9] uoT, 0 1 6tC^L^J:5(C. S8^R 

nf-ywmtx. o , ^cfriBR 3 KKst«* 5 4 

#«Ef*£, «Uf«R 3 5 4 ©Klf 

•*«, -tnJBJW® 5 4 ©£*MP iJlftoTl/* 

HI#»R3 3WFJlATbS5it*«**. 
[0 10 0] Ell 9(C^-r«fc5iC, *t€f«R3 

©««t?)5«iin«*v©« (aw2) £j£<-fs 

ot, £9tt#ttR3eSftfctt<?«££ftn?ttT& 
S. L^Lfc***), 01 9{C^Ufc^T«, «£ft»R 
3 30««BSn»^Rii. KMWI5 4©iBMt**iM>L, 
LCD©RSMS **«TbTU*3. -tH 

MvtMit. &€mR 3 tmmmizmvmm. m 

[oioi] mt<Dni&<Dm%nt>-> 
tc«, #tc, jnuittai«sKis«-ifeaJSi*»rjc, -as© 

02 1 A*5ctZ/02 1 BlC^-r^ofC. *E£fffiR 
3 &fiSil<fffR 3 ' (*£»R 3A*#ftLfcMB9£ 



(11) 

¥StcLT, ««f»R 3 t(RS*«f«R 3 ' QXiBWK 
»KR8rtMI5 4 38«»l«SnT'b, «§f«R3 6aB3 

nii<-r* 

[0 10 2] 49lfc. 5felC»ML.fcJ:5'K, 08&<ktf0 
9C^Lt7*h7^j?SfflHT, /1^->«ltfSS 3 

«*»J«t4Ctl:J:oT, KftMMI 5 4 CSMRRIM* 
tt«»fc«a*»6. «ff»R 3 t«a«€f»R 3 ' fc© 

[0103] *mffiMmT~te, mmnmzm&mmts. 
mmmz^m^tzm^iK^mmmmmm^mmtLxm. 

20 [0 10 4] {fc®i&#*SBR 3 ' «. i&fLfefT 

©?IIHIfli«VK»l6:UT»J«T**»tt*<. WAfcf. 

R3' <Dmmmmm<Di&w$:wthVit-?%m®,t, w-m 
t-r 3 \z lt t>«t 

[0 10 5] ±E©HM5»JB©WWK*HTtt. 
IHia«o«iii*#TftJilBIIB««**JiO*3ttt»KII 

30 [0106] 

#t«3t©«l*»£ <fc £St^q D nft©{£~F#«Ifli<l $ nfc. 

«. 

[0iB©fBi^ittW] 

[0 1 A] *&Hlc£Sftlfi»ttC!)IKJIS*8B 1 0 0 

40 [01 B] 0 1 Alr^L/t?g B B B^^SSl 0 O©¥®0 

[0 2] *38MKJ:Sli!fi»»C»ffil©«S**fi«©¥ 

[0 3] *56Mt:«tsll!6»*©se>Cteo*JI**« 
e©JpM0TfeS. 
[04 A] *»Hfc±*HJB»ffi©£5fcte©iSfi** 

[04 B] 04 A(r^Lfc^Ha*gS©»f®0TS. 
-5. 

so [05 a] *«wK«fc*njs»»©a&c«j©*ta** 
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[15 6] H5AIC*Ufc«aa*fi«©WfffiHT* 

5. 

[EI 6 A] #^KJ;6*;^i;©2 £tcte©$il** 
gB©¥ffi0T$>3. 

[|6 B] 16 AK*Lfci£lig7*gfi©[W®0Ta& . 
4. 

[0 7] *58Wt«t*Slifi»aRO*iia^S«0«flE- 
[18] *S^K<fc£%ttJft£0tt^$3*&B0S£:& 

4. 

atfflt^n?)ffi©7* hv7.^*^scwtc^-r¥ffli 

[110] HlK»ttia>SilKMPiffiS[«!)ttA3K^SB 
2 0 O©«l5£«&¥®0T&-2>. 
[11 1] 01 0l:^L-tMS^gl2 0 0(DW&&) 

[11 2A] «^gf2 0 OCQSigyD-tX^ljiBJ 
[1 1 2 B ] K«£*SB 2 0 0 ©B-ifi^D-fe;* £8191 
[01 2 C] «IS*gf2 0 OWSigyP-feXSIttBJ 
[01 2D] ft££;i%£B2 0 0©8l7"Dt^SRS 
[01 3 A] *a**gi2 0 OWDDO^gffi^W-r-5 

[11 3 B ] ISSSSI 2 0 0 ©Eli£!i#*B£*rr* 
MRII&BK5 2 6»l«t47 , Dt7*KWt*fc»©* 

[1 1 3 C] %g^g§2 0 OOPDCiJKSffiS^rt** 

[i 1 3 d ] j&ns^gB 200 odihicijk*® 

5£W&»r®T;&-5. 

[014] *%mz&zmmwm2<D&tomm&&7r& 

[015] 014 l:9l&SM9SI>$SI 3 0 00 

[016] *56Wt«k«HJfi»S83©aas«tPfflS!fflt 
JI&K&B4 0 0 ©«.j£Wft¥EBT*a. 

[0 1 7 A] ftASa*£B 3 0 0 ©IH]£ittSffi£*r-f 5 
BMft*K5 2*»jST*7D-fe**IM!T*fc»©* 

[01 7 B] M^8I3 0 OOKJifbttB® 
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[i 1 7 c ] bab*8b 300 flDoao«*B**-r* 
iiMiUkKs 2 £j&firr£7p-fe7.£i&Bjrr-5/cJ6©gi 

j£W&»r®T&5. 

[ii 7 d] «jis^SB3 o o©Daia««B5**-r* 
BMtt»M5 2s»riEr*7 p p-t^*»iwrafcft©« 

[118] *58MfcJ:*SIJfi»»3©fl!l©2i8SitMffl 
B«BB*8B©«5*«Jfc¥iBBTa*. 
io [019] *56Wfc«k«Slifi»«3 0S&i:tfioSiiR 
W^ffl^ B B B S^SB©^^W^¥H0-CS4 o 

[02 0] *»MKJ:*ll«»J8 3 0S6t«©aiiaR 
SffifflSMJIS^8g©1iiSW&¥ffi0T-&3. 

[0 2 1 A] #3fiWK±**«Bffi3©S&Kte©aS» 
K»P5fflBi*aB3SSB©«a«fc¥iiiBT*S. 

[02 IB] 0 2 1 AC^LfcPlfflS«iaS8fOlfi 
5£W&®rBBT<&5. 

[02 2] #8WK<fc*fllfi»»3©KjWB*iiBji*B 
B©«S;W/«c¥fflBT**. 
20 [02 3 A] X^y^BJtttlSffl^TllHlTB^T** 

[02 3B] 2S©«i3tt T?B^T#*«« 

[024] -»»tt»w«3tt^p-kx©ras*Rwr* 
fc*e)©^0-c ! $)4o 

[02 5] #«B3tefc«fca*SfB©EBSIJt!Ji-r*fc«> 
©^jC0TS5o 

[W^OKW] 
R &BB8 

so si mi mytmm 

S 2 fg 2 

S 3 /t*->«€f» (BJMMt) 

R 1 IS 1 B« 

R2 Sf§2ffi« 

R3 Sg3|g«c (Kffffi) 

V JrijfflBtt 

10.20 

1 2 mmt&mm) 

12a ASS 
40 1 4 SUB 

2 4 mmmm ottrnm) 

30a, 30b, 32a, 32b 7*h-?7,P 
31a, 31b, 33a, 33b S^gB 
4 0 1i?7sM 

42 y-hflwa 

42a y-httffi 
4 3 y-M»fiK{bBt 
4 4 y-MMW 
4 5 

so 4 6 SgP>*£Ml 
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4 7 mmmm 

47a &«EE» (3>*?hJB5IStHUE») 
4 8 V-7.{I^ 

4 9 7-7>SE$S 

5 0 V-X*® 

5 1 KU"f >«S 

5 2 RNtt&lR (i&gkJi) 

5 2a BDO 

5 3 n>*£ h*-;^ 
5 4 5»SS 

5 6 rnvmrnmnm 

6 0 



10 



• 24 

6 1,61' 7* 
6 3 

8 6 -S<DXx<yASI^T©/^-->^« 
8 7 -ftC^^y/xai^TOft^SJttPlffilH* 
8 8a %\Wm<Dl\9—-y9W$. 
8 8b K2®a<Drt9-->if1Rm 
8 9a lBl@S6!>S%?Tte«I«t 

8 9b IB 2 @ S 0DS3^ BTflEfllliE 

9 0a mi ms^m^'b 

9 0b »2|IIB©»fc*& 

9 1 ftft<Z)*t€ftf 

100, 200, 300 j&HS^gg 



[HI 1 A] 



R2 



R3 



Rl 



S2 



S3 



SI 



100 



mam 



~\ r 



~\ r 



~\ r 




100b 



S 



30 



100a 



[04 B] 



[08] 




R3' 



15 B] 



R3 



-^7 

R3" 



14 30a 31a 31b 30b 

12 

10 ^ 



14 
12 
10 
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[H4A] [0 5A] 
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[06A] [010] 




mi 2D] 



64 52a 



V///// 




53 52a 



50 4946 43)45 51 ^ ^ ^ 
42a 



1 3 A] 




UUiUI 



— 52 
zk-40 



i 3d 



[01 3B] 



61 



SI 
63^ 



S3- > ' 
mm 



S3 S3 S3 

63- — H — 1 — ! 1 — 1 1 — 11 — 11 — ' L T^ 



52 
40 



S2 



- 52 
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[01 3D] 



[El 1 4] 



[122 3 A] 



S3 S3 52a S3 



mi 7 B] 




300 



S3 52a S3 




[0 15] 



54 



52a 52 




50 4946 43/ 
42a 



47 44 40 



42 



1 6] 



56 
; 



*-\uti 

52a f 



1 7 A] 



6i — \ «L 1 i X -1 X -1 



SI- 
63- 



h- 52 
* 40 



R3{ 



m 1 7 c] 



S3 S3 S3 

ixnjAjuTJTrinnj^ g2 
63 h-i— ; g r— i r-i f~i 10 
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im 18] [019] 




90a 90b 



t « 
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[02 2] 



42 56 52a 
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